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7 Whitehorsejnxy.« Ws 

2 | August ll, 1975 

3 | . 

4! (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

5 

el THE COMMISSIONER: Well ladies 

7, and gentlemen, I'll call our hearing to order. I am 

a Judge Berger and I am conducting an inquiry into the 

9 | proposal to build a gas pipeline to bring natural gas 
10 from the Arctic to markets in southern Canada and the 
12 United States. 
12 There are, as you know, two 
131 pipeline companies that want to build the pipeline. One 
val of them, Foothills Pipelines, wants to build a pipeline 
15 | to carry gas from the MacKenzie Delta south along the 
16 | MacKenzie Valley to connect with Alberta's natural gas 
17 | system. The other company, Arctic Gas, wants to build 
13 | a pipeline that.would bring gas from Prudhoe Bay in 
19 | Alaska along the north slope of Alaska and the north 
20 | slope of the Yukon to the MacKenzie Delta and would eae 
pail there with a line from the MacKenzie Delta and then ee 
2a gas would be taken south along the MacKenzie Valley 
a down through Southern Canada and the United States. 
24 | Now, I have been appointec by 
25\| the Government of Canada under an order to consider | 
26 || -what the impactwould be in the Yukon and the Northwest 
27) Territories if this gas pipeline were built, and to 
28 | make recommendations to the Government regarding the 
2p eee and conditions under which a gas pipeline shouid 
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| The project is one that has 

| been described to the inguiry as the greatest under- 

7 taking in history by private enterprise in terms of 

| the amount of money proposed to be spent. To examine 

5 this proposal, I have been holding formal hearings in 

< Yellowknife and there we listened to the experts, the 

a | engineers, the biologists, scientists and the lawyers 

8 | cross-examine them and it is something like a court 

| room Orrautrials, But Liam, also visiting.each community | 
10 | in the MacKenzie Valley and the MacKenzie Delta and 

11 | the Yukon likely to be affected by a pipeline if one is | 
12 | buidt. : 
i3| I was in Old Crow a month ago 
14) because, of course, if the pipeline were built alone 
15 | the interior route from Alaska, past Old Crow Flats anc 
16 | through the Richardson Mountains, to the village of 

17| Old Crow would be affected by the pipeline, so that is 
18 why I went to Old Crow last month to hear what the 
19 | people who live there had to say about it. And I am 
20 | here tonight and all this week, that is every night 
aL | this week, to hear what you people who live in White- 
ga horse have to say about it, because I think the views 
2 3 of the people who live here in the north, who make the 
24 | north their home, are a cinch to any proper evaluation 
25) Of Mhis project. 
6. Now, there are two things that | 
27 | you may want to talk about; one is the whole question 
28 | of alternate routes and we have been hearing evidence 

29 | padann today and we'll be hearing evidence again 

30} tomorrow at 10 o'clock and each morning and afternoon 
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from a panel of experts who sit here during the daytime, 


but we let them go in the evenings, who discuss the 
possibility of bringing the gas from Prudhoe Bay down 
through Fairbanks and then along the Alaska’ Highway 

to Whitehorse, and then down the Alaska Highway to E.C. 
to Alberta, Another proposal would be to bring the 
gas down the Alaska Utility Corridor to Fort Yukon and 
then across to Dawson and then down to Watson Lake, 
down through B.C. and Alberta. These are some of the 
proposals you might want to say something about because 
if the pipeline were to be built on one of those 
alternate routes, it would have a great impact on the 
Yukon. 

Now, I want you ‘to ‘understand 
that ArcticGas doesn't want to bring the pipeline 
through the southern Yukon or anywhere near Whitehorse, 
they want to take the gas along the Arctic: Coast to 
the MacKenzie Delta and then down the MacKenzie Valley 
to the south. If they can't -- if they are not allowed 
to bring that gas along the Arctic Coast, they want to 
bring it by what they call the interior route which 
goes past the village of Old Crow and past Old Crow 
Flats and through the Richardson Mountains to the 
MacKenzie Delta. 


Now, you may want to discuss 


- those things and if you do, I am anxious to hear from 


you. You may want to discuss how they are going to 
bring all of this equipment and material into the north 
because the project being so vast is one which will 


require, for instance, one point one million tons of 
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1 pipe, and if it were to be purchased in Japan, some of 

2 | it might hwe to be brought through Skagway by sea anc 

3 | then by rail or by, truck to Whitehorse and then by 

4| truck to Dawson and over the Dempster to the MacKenzie 


Delta. Those are some of the issues that may interest 


LR} 











6 you, but let me make it plain that I want to hear from 
ut you about any aspect of this pipeline proposal tonicht 

3 | that you want to discuss with me. You don't have to 

9) have a written brief, you just feel free to tell me what 
10, you think about it, and to take all the time that you | 
a need. We eye going to lwe any lawyers badgering 

22 you or anything, like that, this is just a conversation | 
a between you and me. | 
4) I will ask you to be sworn, 

is | however, and ask you if you wouldn't mind, to come 

16 | forward to this table where you can be seated at one 

17 | of these microphones or if you want to stand by one of 
13! these microphones, you are welcome to do that too. 

15} So, with that introductien.IWithink I ‘shoukd teld wou 
20 | that the people seated at the table at my right are 
Pai | Miss Hutchinson, the secretary of the inquiry, who will | 
eR | swear you in; the young ladies with the masks that they | 
23 | keep trading are simply recording everything that you | 
24 | Say On tape so that it can be transcribed so there will 
25 | be a permanent record of everything that is said in : 
26 Mite incdiitry, and SO, that I can Go. back vand read and 
27 | re-read, if necessary, things you have said tonight had 
28 | Geserve to be given further consideration. 

29 | The remainder of the people at | 
30 | the table are the C.B.C. broadcasting team from 
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G. Wing 


Yellowknife who broadcast theanews of the inquiry each 
evening for an hour over the northern service of the 
C.B.C. in English and in Loucheux and Eskimo and Dogrib, 
and Slavey, as well as Chippewayan. And the other | 
people at the table are members of the press, and the | 
people at this table appear to be members of my staff, 
so don't be troubled by them. 

So we are now anxious to hear 
from you, and if you don't get a chance to be heard 
tonight, I will still be here tomorrow night at 8 
o'clock and each night this week til 8o0'clock until 
everyone's been heard, so don't feel that if you are 
not heard tonight that you won't be heard, If you can 
make "ie tomorrow night or the next “night, I will still 
be here, so please feel free to go right ahead. 

Yes sir, please come forward 
if you don't mind. Take a seat here if you like and 
Jus c—— 

MR. WING: I've brought no evidence 
your honour, but -- | 
THE COMMISSIONER: Well, coulc | 


you give me your name and then you can tell me whatever 


is*on your mind. 
GEORGE WING, Sworn: . 


MR. WING: My name is George 
Wing. I've lived in the Whitehorse, Yukon area for 
eV yeare. 


THE COMMISSIONER: Go ahead, 
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Mr Wing. 

MR. WING: Everything we have 
heard about this inquiry, we have got so far over T.V. 
and one thing that bothers me, my friends and I think 
most Canadians, is we have had several native people 
get up and have threats of violence. They are going to | 
arm themselves, they are going to blow up the pipeline, 
things like that. Well, most Canadians are law abiding. 
Would this same privilege be granted to the white 
community if they got up and said they were going to 
hold up the pipeline by blasting and by arming them- 


selves? Your lack of comment when the Indian Chiefs | 





got up and said this, either makes you condone it or 
at least tolerate it, and threats like that have always 
been against the law as far as I am concerned. 

THE, COMMISSIONER: .»Well, any~ 
thing else? 

MR. WING: Well, do you condone 
that? Are the white community allowed to bring these 


same threats forward? 


THE COMMISSIONER: Well let's 


remember that this is an inquiry, and that I'm anxious 


that people in each community and white people and 
native people should have anopportunity of expressing 


their views to me. 


Now, it must be obvious that 


there is very deep-seated opposition in native commu- 
nities that I've visited to this pipeline proposal, 
and some people have made statements that go very far. | 


Now, I'll have something to say about all of this in 
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- here to listen to what people have to say about this 


due <course, ‘but ‘that can only be when I) turn in my 
report to the Federal Government, and-I am not in a 


position to discuss every statement, extravagant or 


otherwise, that anyone decides to come forward and 
make, native or white, and we have had extravagant | 
statements from both native people and white people | 
during the course of this inquiry. My job is to make | 
sure that people get a fair hearing, and if in the 
course of trying to make clear to me how they feel | 
about this pipeline proposal, they say things that other 
Canadians may regard as objectionable, it is not for me, 
certainly not for me at this stage to pass judgment | 
upon the things they have said. That is something I 
can Only do when I make my report to the Federal 
Government. 
In the meantime, of course 
sir, it is entirely open to you as a citizen of this 
country, to draw your own conclusions whatever they 
may be. Now that I think is all I can say about that. | 
MR. WING: It isn't conclusion, 
they presumably swore on a Bible that they would lay | 
down their life, they would blow up the pipeline, they | 
would arm themselves. Is this not a criminal offence? | 


THE COMMISSIONER: Well I am 


not here to discuss the law with you. I'm sorry, I'm 


pipeline project and I'm not here to discuss with you 
what people have said in other communities. I want to | 
hear what the people in this community have to Say. 


MR. WING: The same privilege 
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1| is granted to the white community without no recriminat- 


ho 


z0ns (Or anything, like they are; going to blow up an 























3 | Indian village, they are going to threaten the natives | 
4 and things like that? That's exactly what they did on 
5| -- swore on a Bible. 
6 | THE COMMISSIONER: Well that | 
7 is something that you're entitled to have your own | 
| judgment upon. I don't intend to pass judgment on any | 
9 | aspect of this inquiry or on anything anyone has said | 
10 | until I have heard everybody and until I am ready to 
LL report to the Government of Canada. 
12 Now, alidon it .think ~ousand  l | 
13 are going to get much further on this -- 
14) MR. WING: No, we are not ee 
is | to get very far. A crime has been committed in front | 
ie | of you and nothing has been done about it. 
17 | THE COMMISSIONER:. Well sir, 
13 | that is -- it was a crime com mitted, if it was a eed 
19 | in the presence of hundreds of people, including if I | 
20 | may be allowed to say so, the local R.C.M.P. officer, | 
21 | and these are matters for the law acon -enenrauchor lee 
22 | and not for me, assuming that they are matters that 
| the law enforcement authorities feel come within the 
24) purview of the criminal law, and not for me. 
25 | MR. WING: To comment? 
26 : THE COMMISSIONER: That is 
27 | what I've been trying to make plain to you for the hast.) 
33 | few minutes. | 
29 | | MR. WING: Thank you. | 
30 (WITNESS ASIDE) | 
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THE COMMISSIONER: Yes, sir? 


CHRIS PEARSON, Sworn: 


MR. PEARSON: My name is Chris 


Pearson, and I am an officer of the local Whitehorse 
Chamber of Commerce. 

‘THE COMMISSIONER: Yes, Mr. 
Pearson. 

MR. PEARSON: Mr. Justice 
Berger, the Whitehorse Chamber of Commerce is in 
favour of the construction of a pipeline or pipelines 
to transport the gas resources of the north to the 
southern parts of the continent. We do feel, however, 
that although any pipeline constructed might be used 
jointly by our friends, the Americans, to get their 


Prudhoe Bay gas to southern markets and by: producers 


of Canadian gas-from the Delta and Eagle Plains' areas, 


such origins of the gas should be closely monitored 
and Canadian produced gas should be used only for 


Canadian industry. 


We are saying, in effect, that 


we do not think Canada should sell any more of this 
non-renewable resource but should rather maintain it 


for our own use and benefit. We also think that the 


- Federal Government should announce immediately their 


intention respecting the granting of a permit to con- 
struct a pipeline, notwithstanding that a decision as 
to a route may be sometime forthcoming. This early 


announcement would assist business enterprises in the 
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1 north in their long range planning and would allow for 


some sort of orderly growth to meet the additional 


ho 





























3 demands for services when required by the pipeline 

4] construction. 

5 | We are hopeful, sir, that a 

| lesson has been learned by the Alaska experience and 

7 | that every effort will be made to pace the Sepecratson | 

8 of pipelines in Canada's north, so that the boom-bust | 

9 effects on local economies can be avoided. | 
10 | The Territorial economy is 
ll|| principally supported by mining, tourism, service indus- 
12h try and government. If the construction of a pipeline 
13 | is allowed to proceed at the rate that the Alaska line | 
aj is being built, all of these local industries will be | 
1s | faced with labour shortages and/or tremendously in- ! 
16 | creased labour costs to retain their employees. The | 
17 |; strain on existing facilities will force prices upward | 

| | 
18 drastically and.the existing wage earners will be | 
19 | forced to leave or seek wages which enable them to keep 
20 | up with the nae higher cost of living. 
| We can visualize the mass | 
22 | departure of teachers, civil servants and all those on 
23 |] fixed income who cannot benefit in an entreprenurial 
24 jj way from the boom economy. This would be a tragedy in | 
25 | that the Yukon has only recently begun to acquire a 
26 | . Stable population of skilled people. 
27 | The government's role, insofar 
28 | as Yukon is concerned, should be if a pipeline is | 
29 | decided upon, to suerane the transportation facilities 
30! in the Territory. Careful planning is required here 
} 
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so that the facilities built or expanded are not only 
for the pipeline but for the long term use of the minin 
and tourist industry. The government should be 
encouraged to complete the Dempster highway at the 
earliest possible date to facilitate the construction 
of the pipeline. 

The legacy of an upgraded 
transportation system will perhaps be the only positive 
side of the pipeline for Yukon. The routing of the 
pipeline near Old Crow will have a very severe impact 
upon the people of that community. This consideration 
should weigh heavily upon the route designers before a 
final decision is made. 

The Chamber feels that that 
way of life will probably not survive all the variety 
of pressures of the Canadian way of life in any event, 
and that the routing of the pipeline near Old Crow 
will only hasten the inevitable. Therefore, if the 
choice is between no pipeline or the preservation of 
Old Crow as a traditional Indian community, we can 
only feel regret for Old Crow, and we would respect- 
fully suggest that serious consideration should be 
given to using the existing transportation corridors, 
the highways, as a possible route for the pipeline. 


We fuly realize the additional distances involved but 


- suggest that there might be considerable saving, both 


financially and ecologically to using the established 
Corridors. 
The major plus factor as far 


as we are concerned is, of course, the probability of 
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getting reasonably priced natural gas for our local 
industry. Every effort should be made to allow north- 
erners to train for jobs resulting from the construct- 
ion of the pipeline. We would pefer to see these 
people training for jobs that will be permanent rather 
than during the construction phase. 

It is undesirable to create 
appetites for large pay cheques which cannot continue. 
Again, a longer term view by the government is re- 
quired. 

The government should also 


ensure that the maximum possible northern content in 


sub-contracting, engineering and freighting or at least 


that those northern companies who wish to participate 


in the construction are given that opportunity. 








We appreciate this opportunity | 


to present this brief to the hearing, sir,-and we wish 
to commend the Commission for the thorough manner in 
which you are seeking the views of northerners who, 
after all, have the most to lose or gain from the con- 
struction of a pipeline. 

Thank you. 

THE COMMISSIONER: Thank you, 
Mr. Pearson. You could leave your statement with us 


and it will be marked as an exhibit and form a part of 


-the permanent record of the proceedings. 


(WITNESS ASIDE) 
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.take any longer than some of the people I've heard. 


ba 
A. Wright 


(SUBMISSION BY THE WHITEHORSE CHAMBER OF 


COMMERCE MARKED AS EXHIBIT C=-174) 


THE COMMISSIONER: (I should 
add that I hve invited representatives of Loth pipeline, 
companies to be here to listen to what you have to cay) 
because I think they should listen to what you have to 
Say, and to answer any questions you might want to ask 
them. But I am interested in hearing what you people 
have to say, so if there are any others who wish to 
step forward and say something, please feel free to do 
so. We are used to these long pauses, so it doesn't : 

| 


distress me so don't let it distress you. 
AL WRIGHT, Sworn: 


MRIIWRIGUT Ye tSiryweltiblnave tte | 
ask first of all, your indulgence as Commissioner. It 
sometimes takes me a little longer than it does some 
others to say what I have to say, which might help 
the evening along, but I hope that in the end -- I hope | 


that in the end what I have to say will also be worth- 





while. 
My name == | 


THE COMMESSTONERan tlt won tt | 


Could you give me your name, sir? 
MRoeWRIGHTR: oYes; L was«just 
about to. My name is Al Wright. I wear a few hats in 


this town. I'm -- for one thing I'm an alderman of maae 
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A. Wright 


City of Whitehorse. In fact, the last time I was in- 
volved in a meeting in this room, it ended up by costing 
the government a bit of money because I had an argument 
over the Robert Campbell bridge, which I think I won. 

I am also, and this is the 
reason I would like to appear before you to express a 
few of my thoughts, for approximately 30 years I have 
been)anvolved) in thesbuildingsofshighways ino the north, — 
about half- that time in the Yukon. I»did the original 
reconnaissance of the Dempster Highway, in fact in 
February, 1958, I worked for the Department of Public 


| 


Works inrOttawa. ~I was given®three days to get my 


affairs in order and come tearing up to the Yukon becaus 
a great crash program had just begun, the construction 
of the Dempster Highway, and that was approximately 16 
years ago. But in spite of that, the Dempster Highway 
isistidleproceedinglandustilbein; prettyawell alongathe 
route that was recommended in my reconnaissance 
report, 
Sormfewascalso “fol lstayedrl-- 
Thhoperyouncon' thmindrthioclittlenbit Gfeexplanation, 
Wank .-= | 
THE COMMISS BONER: © No, not a 
bidat 


| 
MR WRIGHT: (IL want to set a | 


- little bit of the background. In 1973, I worked for | 


D.P.W. in the MacKenzie -- on the MacKenzie Highway. I 
didtaniield ilocationsefor tthemrofcthe ,piece*of road 
between Fort Simpson and Camsell Bend, and I was also 


involved at that time with establishing contact with 
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the gas pipeline locators. The usual thing that 


happened, that very often happens when the government 


Le) 

















3] gets involved with, great speed, there had been no 
4 communication at all between the route selection being 
5 | done at that time by Gas Arctic for their pipeline and 
6 | the route of the MacKenzie Highway. The result is in | 
7] some parts of the MacKenzie Valley, for instance in | 
3 | the Norman Wells area, there's only about one obvious | 
9 route location, so of course the highway and the | 
10. pipeline are found exactly on the same course. Some- | 
11) body obviously had to yeld and we did agree that we | 
12 should try to keep them at least a thousand feet sere, | 
13 | and it was only at that time though that any real 
| 
14} thought was given as to the relative location of the | 
eal two lines. 
16 | Now, ‘outivof: this ,ordleexplein 
1? | this so that you will know that I am -- a lot of what 
| 
18! I am going to speak of, I am not going to speak that | 
19! much, but some of the comments that I propose to make | 
20 | are from first-hand experience and the knowledge of 
| \ 
21] the terrain of the corridors, both in Alaska -- in | 
22 | Alaska, in the Yukon and in the Northwest Territories. 
| 
23 | Theil first thingy sin, tthat I 
24 | would like to do, I would like to ask, is that no 
25 | Matter where the pipeline goes, and no matter which 
26 | -jroute, it follows:,;'that: the restrictionsonm ithe con- 
27 | struction of it be based on common sense. When the 
23! MacKenzie Highway was first proposed, it was a real -- | 
29 | it, like the Dempster Highway, was a real crash Pac n ae, 
30 | though it hasn't got as far as the Dempster yet. I 
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| think it is almost, for the moment it is almost dead. 
2] The fact remains that it was a crash program, it was at 
3! a time when ecology had become the in word and every | 
4! environmentalist and so-called environmentalist in the | 
5 | country, suddenly began to descend on the -= for one | 
6 | thing, on the D.P.W. office in Edmonton, and in fact, | 
7 i we eventually evolved a phrase. It said to the effect 
7 that a northern expert was anyone who had crossed the 
a | 60th parallel once, and then we discovered that some on 
10 | them hadn't even made the first crossing, but still | 
| there were a lot of experts. 
21 Sovmthectirstothingrl would 
13) like to -- as a result of considerable experience in the 
ae country ‘and on the building of roads, et cetera, and 
15 | a knowledge of the country, is that there is not a : 
16! sudden change in terrain just because you cross the 
z 60th parallel. What I am attempting to say is that 
| we must ~- that.as some of the routes, for instance | 
! large sections of the routesthat are followed by -- of : 
0 | the route of the Alaska Highway, is in reasonably good | 
2| ground. The construction of the Campbell Highway, for | 
32 | example in the Yukon, involved very few of the problems | 
| that would not be encountered in a highway anywhere. | 
24) There was very little problem of permafrost, there was | 
5 | quite a problem of muskeg. So the point I am attempt- | 
26 | -ing to make is that just because you have crossed the | 
27 | 60th parallel, everything in the environment does not | 
23 | suddenly become fragile. | 


5 | Another thing, some of the -- 


30 | there was almost, when the MacKenzie Highway, when the | 
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location began, it almost reached a panic situation. 
We were not -- I was using a cat to cut a lineketween 
Fort Simpson and Camsell Bend, and we were not allowed 
a second chance, you had to -- if you happened to make 
an, error in turning an angle or in a forward calculat- 
ion, you were stuck with it. The country in that 
terrain, thet area, the terrain is really not all that 


bad. The point.I am attempting to make, and I keep 


coming back to this, you might begin to wonder if there | 


is one, but the one thing that I'm asking is that the 


restrictions on the pipeline be according to the nature | 


of the terrain which the pipeline is following. In 


other words, all the -- everything, all the terrain 








north .of the 60th parallel is not different and fragile 


just because it's across a geographical boundary. 
There were very some strange 
restrictions which would affect a highway more than 
they would a pipeline, I will admit, but one thing was 
that..4a..borrow pit or a borrow, area, that.is an area 
from which the material will be obtained to use on 
the road itself, had to be -- had to have a 300 foot 
screen of trees between the edge of the right-of-way 
and the pit, and to me, I never did understand what 
that 300 foot screen would accomplish that a 50 foot 


screen or a hundred foot screen would not. It meant 


‘particularly in areas where material was scarce, that 


you had to build an extra 300 feet of road just to get 
the material to the edge of the right-of-way where it 
would be used, and there wére other restrictions on the 


same line that to me would only add to the cost of the 
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- that the original terrain has been disturbed by the 


road without an actual ecological saving or Braeden es 
So I wouldn't say that the 

country must be respected in permafrost areas in a 

cular, tight control “of ¢onstruction’ techhniques-mist | 


be enforced, but these techniques are now reasonably 


well known but please let us not have restrictions for 
the sake of restrictions. Let's hope that they make 
common sense and do not add unncessarily to the cost 
of an expensive undertaking. 

There's just a couple of other, 
comments I would like to make. I, as a Yukoner, now I 


speak as a Yukoner, I am interested that more use is 





not -- or I am concerned that more use is not contem- 
plated of the network of roads that we already have 
here. The statement was made this afternoon, for 
example, in regards to this corridor concept in that 
say a second pipeline within -- say beside-a road, 
the comment was.made that it would possibly have twice | 
the environmental impact. I think this was rather a | 
general statement, I think you also have to consider 
the terrains twhich thejeroad itis; passing saci «feel, for 
instance, that the -- that along most of say, the 
Alaska Highway, that the impact of a pipeline would tae 
be ~- I feel that because the people who live along 


there are already to some extent attuned to the fact 





construction of the highway and the construction of 


the community in which they live, and that the pollution 
that is brought into the area by the tourists and some | 


i 
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of the development that takes place along that road, 
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| 
1 is not -= is much more than the pollution, in my | 
2 | opinion, would be caused by the contractors in the | 
34 area. | 
4 biread talistony; not itoo dong . 
a ago, some comments made by a group of Alaskans and | 
6 | environmental people that paid a visit to the Alyeska : 
7 sites, and they commented that they couldn't even find | 
8 | any waste paper in the area. But I assured them, and 
9 I had just been over a considerable section of the 
10 : Alaska Highway, that if they want to find waste paper | 
JEL and empty beer bottles and so on all along the highway, | 
12) they are certainly there and what I learned from my 
1 
13; last trip is that the most popular brand along the 
tal highway is Labatt's Blue. The fact remains that there | 
15 | is, that a great deal of pollution is caused by just | 
16 | the fact that the highway is there in the first place. | 
17 | Liwoulkd {hike @toisec jaglittle 
18 more attention paid by the planners to the possible 
19 | use of the Dempster Highway and the Alaska Highway, as 
29 | possible pipeline routes. I would also like to remind | 
21] the people who are considering the mileages and the | 
22 | difference in the number of miles in relation to say | 
23 | the Fairbanks Corridor to the MacKenzie Valley corridor, 
24 | is that there also are certain plans afoot and these | 
25 | are partly in effect right now that will also cause | 
26 - considerable -- excuse me, sir, on top of my other | 
27] problems I have new teeth. There are plans afoot in : 
23! the relocation of considerable sections of the Alaska : 
29 | ete acey that will considerably shorten the length of it. 
30 | These are things I hope that the planners all keep in | 


| | 
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mind and are aware of to the very excellent engineering 


report that was prepared by D.P.W. in 1964, I think 


it was, an engineering study of the Alaska Highway. I 


hope everybody involved in the planning of the pipeline 


has had a look at that report. 

I realize also that no matter 
which way the pipeline goes, that the existing Yukon 
Highway system will be used, I hope, in dealing with 
some of their delivery problems and logistic problems 
which will be extremely severe, that these will 
complement the barge delivery of the MacKenzie River, 
if that is used. And I hope that everything that -- 
anything that, any assistance that can be forthcoming 
from the government, both the Government of the Yukon 
and the Government of Canada, can be forthcoming will 
be, and my chief hope is that sooner or later as part 
of the development of the north that a pipeline is 
built, that it is built by good engineering principles 
with proper respect for the terrain, that it is not 
harassed by regulations that really do not accomplish 
anything. 

Thank you; Sirs 

THE COMMISSIONER: Thank you 
very much, Mr. Wright. I appreciate your submission 


very much. 
(WITNESS ASIDE) 


THE COMMISSIONER: Anyone 


else that feels they would like to say something about 
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1| the proposed pipeline project, please feel free to comel 
2 forward and we are trying to be very informal here encee 
3 evening, though when you get a couple of hundred people | 
4 | together, I guess it's difficult. | 
5 | Yes, Sir? Please, | 
nf DAVID: LLOYD, Sworn: | 
g | 
3 | 
7 MR. LLOYD: My name is David | 
10 | Lloyd. I'm an environmental consultant. I've been | 
11) working with F.S. Slaney and Company for about five | 
12! years. We've been involved in a number of environmental 
13 | impact studies in the north. 
14 a THE COMMISSIONER: You said you 
act had been working with who? 
16 | MR. LLOYD: Silaney, pai heey 
7 THE COMMISSIONER:- Oh, yes. 
12 | : MR. LLOYD: And in the last 
19 | two years we've been doing a considerable amount of 
20 | work doing environmental monitoring of construction of | 
21) pipelines in southern Canada, and while southern Canada | 
22 | is different from the north in many ways, as Al Wright | 
all Said; there *sinotrthatimuch difference am many other | 
24 II ways. And certainly in Eastern Ontario where the fine | 
25, i clay, soils ioccur, 1 :thinknit's a ireasonable parallel 
26 | - to what would happen in many areas of the north. | 
27 | The thing that I found about : 
\ 
29! pipeline construction was the extreme rapidity which 


the pipeline crosses an area. The welders can do | 


30 | -- could do about 2,000 feet aday in Ontario, and there's 


| 
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no reason they couldn't do the same in the Yukon or 
many areas of the north, certainly in the summer when 
temperatures are just as warm. That means,2,000 feet 
a day means that a standard spread, which would be 90 
miles, is that about the same as it would be on the 


northern pipeline, 90 mile spreads? 


THE COMMISSIONER: Lm sorry, 


what did you say? 


MR. LLOYD: Has anyone talked 


about the distance which one contract would cover? 
THE COMMISSIONER: Yes, yes. 
Do you Want to == excuse Ine, 
I think I should let you continue and complete your 
statement and then I might ask the representatives of 
the pipeline companies to comment. Would that be all 
Deore: 


MR. LLOYD: Yes. 





The standard spread in Ontario , 


has been about 90 miles. If they weld 2,000 feet a day, 


that means that that distance is covered in 45 days. 


That's an extremely fast coverage, it means that ail 


planning and all communications must be well establishe 


before construction starts. ‘There is very little time 


to communicate problems in the field, but at the same 


time, pipeline construction is relatively flexible and 


‘we found that when crossings of rivers with particular 


fisheries concerns were done in a way which we hadn't 


anticipated that they would, the construction Contr acu | 


ors were able to alter their planning to move their 


equipment around the river and to wait until a better 
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1|| time occurred, a time when proper -- or at least let 

>| me Say a more complete environmental review could be 

3 | done of the crossing. 

i 

4) So in summary, for pipeline 

5 | construction, I think we should all be aware of the 

J extreme rapidity and the need for planning of all 

7 phases and a fair amount of communication -- a large 
8 | amount of communication before the construction starts. | 
9 | Communication is probably the biggest problem because 
10 | most construction people aren't oriented towards read- 
11] ing the material which is provided for them, so it 
12 means that they have to hve it illustrated in some 
13! other way, whether by word of mouth, whether by slide 
14} shows or whatever. 

15 | Again, if damage does occur 
16) during the construction, the contractors are generally 
a8 flexible enough that they can move around an area that 
18) it can be repaired for a short time while the system 
19 |] is rectified. And then the clean up of the pipeline is 
29 jj very fast. I was amazed how fast these people could 
21] move, and how thorough their clean up can be as well. 
22 || In the north here, we've done 
| revegetation work near Faro, our firm has, and we've 
24 | done a number of environmental studies on the MacKenzie 
25 | Highway, on the Arctic Railway. I personally was in- 
26 | - volved in coordinating those teams plus studies for 

27 | the White Pass and Yukon extension towards Faro, the 


Skagway-Carcross road extension, and in those studies 
I haven't seen any areas -- well let me say that I have 


been in the field south of Fort Norman, and I haven't 
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seen any areas where the kind of construction they use 
in Ontario would cause a lasting damage, and I believe 


that the disturbance could be cleaned up probably in 


the’ first: year. after’ construction, and within five years 


of construction, other than a cleared swath, there 
would be no recurring disturbance. 

THE©COMMISSIONER:~ ‘Thank-you 
very much. You might just remain there for a moment 
while I ask the representatives @ Arctic Gas and Foot- 
hills Pipelines if they want to say anything about any 
of the matters you raised. 

Mr. Hollingsworth? 

MR. RUTHERFORD: I would like 
to answer that question. First I want to -- 

THE COMMISSIONER: Yes, Mr. 
Rutherford? 

MR. RUTHERFORD: We didn't 
prepare to come-here. 

THE COMMISSIONER: Well, Mr. 
Rutherford, we're going to ask you to be sworn when 


you answer this question, if you wouldn't mind? 


RUTHERFORD Sworn: 


MR. RUTHERFORD: I just wanted 


to say, your honour, that we don't have any disagreement 


with what this gentleman says. He's put it very well 


for our pipeline project, and with regard to planning, 


i) 
' 
| 


\ 





| 
| 
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I don't think there's been a projected pipeline anywhere 
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| that has had the planning that this one has had, so I 
2) think we can -- 
3} ~ THE COMMISSIONER: By "this 
4} one", just so there is no misunderstanding -- 
5 MR. RUTHERFORD:.. Well I'll 
6 | speak for our own, I will let Mr. Horte speak for his. 
7 I will speak for our own as far as we are concerned, so 
3 | we think his points were very well taken. As a matter 
9 | of fact, we think the points by everybody that has 
10) spoken so far has been very reasonable and very well 
11} thought out to us, and this gentleman's points are well 
12! taken..and I think he's stating that this pipeline 
13 | should have a lot of careful planning ahead of it. 
oo That's one reason you're here, so we have no argument 
15 | with what he says at all. 
ae | Thank you. 
i 
17 | THE COMMISSIONER:* Well, fine, 
13 | thank you, Mr. Rutherford. 
19 | | Mr. Rutherford is a vice- 
20 | president of Foothills Pipelines. I am right in saying | 
21] that, am I not? 
ae | ME ar Ul eREORD:. Yes... J am 
23 Executive Vice-President with them. 
24 THE COMMISSIONER: Yes. Mr. 
25 | Carter? 
26 | 
27 (WITNESS ASIDE) 
all 
28 | 
29 | MR. CARTER: I will ask Mr. 
30 | Workman to deal with the question about the length of 


a 


| 2 o@ ,bsant esd 





aids" ya 
LIf'd {lew St 
s6ii 10l #eege pega ee T yAWe “tfc. to? or 
Je ,hestanq0o eal SPREE ws hwo xwo Yo? acoqe fliw f 
need Mewoyrov stew etniog aia Adidd ew 
aac todd ybodyteva yd statog edt Anid’ sw , 4ostito 
Iiew. wesw ane shdanotags. yeovinesd eon ast 08 cotoge 
flew ors atndoy 2 aphetimp elad’ brs a7 ot 4uo siggony 
onilegtg side gadtgrisete a'ed Amiii I bos, qedey 
tt to Beate @einiel@. litouss to Jol © sve Blows 
dnenup 2s of vB Rw Ge (e%ed envoy nas5d oto Sloan 


Tosser « zA 


elle 26 ayee 3 tedw daiw 
«oy dasdT 
Seat saridut 0) \jaoy Areds 
-soly s ai baOixetgat .uh | 
partys: at tdpix ie 1 aeebiegt? al Lidsact to spableaste 
t2oo 1 ma, Jedd 


vi tee 


r 
, O44 


; 
‘1s T yest *ROUiIRUA 12M 
smeda Agkw jneblaeri-soiY avizvoexd. 


: REAOTERINNO'S da 


\acrea' peaamenn ) ae 


<aoY 


ue 
- Ae a a 
cle 

Zac biaes ne _ 
































2244 
D. Lloyd 


ALEWEST RE PGR TUNG L-TD, 
BURNABY) 2,°8.C. 


fh 

















the construction spreads. 


THE «COMMISSLONERss \YOS,4Mr. 


Workman. Mr. Workman has been sworn in the past, he 
answers a lot of these questions. 

MR. WORKMAN: Well sir, regard- 
ing Canadian Arctic Gas and the construction of the | 
papelate ; Our plan “ismMto ‘construct it at a rate ‘of 
approximately a mile a day. This is a large project, 
it will go faster probably than some pipelines that 
have been constructed in other areas. 

It was mentioned that the con | 
Strueelon an Ontario was ‘taking, piace during the summer, 
I would like to point out that in our proposal in the 
north, we would construct the pipeline during the 
winter. This is to assure that we would protect the 
permafrost and the environment as much as possible. Ey 
constructing it in the winter, we would maintain an 
insulation over’ the permafrost and avoid any damage in 
that respect. 

THE COMMISSIONER: Mr. Workman, 
while you are there, maybe I could just indicate and if 
I have in anyway misconceived the evidence, you could 
correct me, but for the benefit of the people here I 
think it might be useful to you if I said that the 


Arctic Gas project is essentially a four or five year 


“project. The laying of pipe would occur during three 


winter seasons, that is over a three year period and 
at this time they want to start laying pipe in the 
MacKenzie Valley in 1978, and complete laying pipe in 


the MacKenzie Valley in 1979, and lay pipe from Pruchce | 
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Bay to the MacKenzie Delta in 1980. 

The point that you raised, Sir, 
was an interesting, one. Arctic Gas, through its enci- 
neers, has given evidence that they expect that prceduct- 
ivity of workers on the pipeline in the -- north of 
the 60th parallel, will be less than it would be in 
southern Canada, and for instance, they have suggested 
to me that along the Arctic Coast, from Prudhoe Bay to 
the MacKenzie Delta, productivity of each worker would 
be approximately 60 percent what it would be in southern 
Canada, owing to the climate and other conditions -- 

MR. LLOYD: During winter 
construction. 

THE LCOMMESSIONERY y¥es, and 
winter construction is what is contemplated by both 
companies. At any rate, I am not trying to pass myself 
off as an engineer, I'm just trying to repeat 
some of the basic things in language that the people 
here might understand. 

You might also comment on this, 
Mr. Workman. This is a 48 inch diameter pipeline, the 


Arctic Gas pipeline -- the Foothills pipeline is a 


shorter one because it doesn't go as far. The pipeline 


would, if it were built, would run through permafrost 


and to avoid the heat from the pipe melting the perma- | 


‘frost, which of course would make the whole pipeline 


unstable, Arctic Gas and Foothills propose to chill the 
gas which would -- they take the position that would 
ensure that the permafrost would not be -- would not 


melt, the permafrost around the pipe. The pipe would he 
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1| buried in a ten foot ditch with I think something like 
| Six feet of fill on top of the pipes, and they want to 

3 | avoid melting the permafrost around the pipe. 

| That is, I hope, Mr. Workman, 


{ 
\ 


put with reasonable accuracy? 














6! MR. WORKMAN: You have explained 
7 it veryvwell, sir. Maybe I should add that the reason 
3 | for the large diameter pipe on the northern branch is | 
| again to =fannes that damage to the environment will be : 
10 | kept at a minimum. Probably we could get away with a 
11 | smaller pipeline but the damage to the environment | 
tay really takes place during construction and we would | 
13 not want to put in a small pipeline on this branch | 
lal through the Yukon and then find that a few years Kkter 
15 | on we would have to put another line in to handle the 
16 | capacity. So we have chosen to put in large diameter 
17 | pipe at this time, to take care of future requirements, — 
AB to avoid having. to go through the construction phase | 
19 again ata later date. 
20 | THE COMMISSIONER: I might | 
21 just add one other thing. The Arctic Gas witnesses | 
22 have told us that there would be something like -- | 
24 well, I have already said that the project would last | 
24 | four or five years, and Mr. Horte, the president of | 
25 Arctic Gas, has given evidence before the inquiry and | 
26 | ‘has said that Arctic Gas would expect, after the con- | 
271 struction of the pipeline was completed, to build a 
28 | second gas pipeline up the MacKenzie Valley within four. 
29 | Beles years, and that the construction of the second | 
30 gas pipeline would take another four or five years. | 
| 
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1 So that the project as conceived by Arctic Gas, so far 
2 | as it affects the MacKenzie Valley at least, is a pro- | 
3 | ject that could last something like 10 or 15 years. | 
4 I'm summarizing what Mr. Horte has told us. You might | 
5 | be interested in knowing that. Is that a fair state- 
6 | ment? | 
7 MR. WORKMAN: Yes, it's 
8 dependent’ on the demand for gas == 
9 | THE COMMISSIONER: Yes. | 
} | 
10 | MR. WORKMAN: -- and the avail- 
wl | ability of gas fran the Prudhoe area. 
12 | THE COMMISSIONER: Well, ae 
i) | 
13 | you, Mr. Workman and Mr. Rutherford. Did you want to | 
ial commend this witness as well? 
is | MR. WORKMAN: We'll do that. 
16 | THE COMMISSIONER: Well, did 
17| you want to add anything, sir? 
18 | MR. LLOYD: Nothing further. 
9 | Al did mention the comparison between 2 pipeline anda | 
j | 
20 | highway. I have been involved in summer road construct~ 
21 ion in this recent pipeline work; I don't see any | 
22 comparison at all between the small amount of damage 
23 i which pipelines do over the short duration that they 
24 jj are present, that construction is present. 
25 | THE COMMISSIONER: You mean 
26 | -Mr. Wright compared the highway to a pipeline? 
2H | MRA LLOYD: /fhat's right. | 
28 || And compared to the duration that highway construction 
25 | ee at the same site, and then the recurring use : 
30 | over the same area, . : 
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THE COMMISSIONER: Yes, well 


thank you very much, sir. 
(WITNESS ASIDE) 


THE COMMISSIONER: Does anyone | 
else care to come forward and say anything? If no one | 
does, I am going to wait a few more minutes, but if 
no one does, I will still come back tomorrow night at 
eight and see if all of you come back again and have 
something to say at that time. 

Well, is there coffee, Mr. | 
Waddell? Is it ready? Well we have coffee here so | 
I'il'adjourn for 10' or 15 minutes and we can have a cup 
of coffee and you can collect your thoughts and if you 
have anything more to say after that, we'll carry on 
til around ten and then come back tomorrow night. So 


we will just stop for a few minutes. 


(PROCEEDINGS ADJOURNED) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: Let's be 
seated again, ladies and gentlemen, and just take a2 
moment to let you take your seats again. 

Well, does anyone else wish 
to say anything about the proposed pipeline project or 


any aspect of it? 


THOMAS NAIRN, Sworn: 


MR. NAIRN: My name, sir, is 
Tom Nairn. I'm employed by the Government of the Yukon 
Territory, as the Temitorial Fire Marshal, and I'm 
wondering what consideration has been given in the 
general planning of the concept of thispipeline as tc 
the safety standards which will be in existence by the 


companies who will be constructing this line. 


hepmeaaon Rebring this point 
up is that in the north, we have percentagewise, a 
large concentration of mobile homes and construction 
camps, and it has been my experience that this type of 
business poses a-threat insofar as the standards which 


are in existence , namely the Canadian Standards 


* Association, 2-240 series, does not in actual fact | 


comply with the National Building Code. The National 
Building Code is a standard which is recognized across | 
Canada for residential or stick built construction. 


The end result is, it is my personal feeling that the 
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1| type of units, whilst all right on a temporary basis, | 
| 

2| namely in the summer time, are not suitable for winter : 
‘| occupancy. Our lasses in the Yukon, and I believe 

4 I can speak for the Northwest Territories, are out of | 
5 | proportion in terms of the actual occupancy, and this | 
6 | can be reflected in the insurance rates which are in | 
7 existence in the Yukon Territory. In other words, two | 
8 | years ago we ran a survey as to insurance costs and content; 
9 | were three times as high in a mobile home as they are | 
10 | in a conventional structure. | 
11| Also, the actual units them- | 
12 | selves, costwise is approximately three times that, | 
13 | the insurance rates that is, was higher than that in a 
14 | conventional structure. So what I'm really concerned 
15 | with is that you mentioned that this project possibly 
£e may be extended over three to four, five years. I'm 
17 | wondering if, and I'm thinking on the lines of northern 
18 | Quebec where they had lepour troubles last winter as | 
19 | I recollect, fires were started and I think really | 
20 | looking ae it from a fire point of view, it was a com- | 
21| bination of closely grouped structures and possibly 
22 structures which were susceptible to fire, and the | 
23 | intent was, it was basically a temporary type of a | 
24 | situation which would be rectified in a given period of | 

i| { 

oa time. -s | 
26 | ie But really what I'm iaeeecereas 
27] in is, is thought being given, either by the Federal, 2 
oe the Alaskan, Northwest Territories or the Yukon Govern-| 
29 | ments as to what they -- standards we will be looking | 
30 | 
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at. Will this be the responsibility of the Federal 


Government to devise the means, namely spacial separat- 


ion, the type of heating equipment, will these things 
be self-contained in terms of fire protection, or will 
the stress and strain be put on the provincial -- or 
rather the Territorial Government to provide this fire 
protection? The end result being that we may have to 
increase our staff to combat the anticipated increase 
in fires. It is on this basis, sir, that I would ask 
the question, has thought been given to a standard of 
fire protection for these temporary camps? 

THE COMMISSIONER: You are 
speaking of the construction spreads, and I think I 
should say for the benefit of the people here, if you 
will allow me to sir, that it is expected that there 
would be about 800 men in each camp, and there would 
be on the Arctic Gas system, how many camps north of 


the 60th parallel, Mr. Workman? 


Would you like to come forward | 


and comment on this point? 

MR. WORKMAN: I believe north 
of 60, there are contemplated about nine spreads. 
We will certainly have our camps meet all standards, 


whatever those standards may be, and I think a typical 


example if anyone has been to Prudhoe Bay and had a look, 


-at the facilities in that area, they would understand 


just what is meant by adequate fire protection in this 
type of camp. I think they probably exceed what any 
government regulations might give, but I can guarantee 


that Canadian Arctic Gas would certainly meet whatever 


| 
| 
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| 
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\ 
| government standards would be set. 
1 
| 
| 


you want to comment on that? 
i 
| 


MR. ‘NATRN: Saves) sir. My 


Sy comment is that in actual fact there is no naticnal 
Gf! standard for mobile homes or construction camps. In 
i other words, it's somewhat fragmented and each province 


has its own set of standards, and I would suggest that 


a in all probability that what should be done is that 

10 there should be a committee set up possibly under the 
iyi Dominion Fire Commissioner, who in turn would liaise 

Tez with the various N.W.T. and Yukon and even Alaska fire : 
13) authorities, and arrive at a common standard for this 


i tvoe of camp. So that 1f, as I visuadaize Althis ‘camp 


Veni is moving from Prudhoe Bay across the northern part of 
166 Alaska into the Yukon and into N.W.T., then you maintain 
17) this consistency, and we then would be aware as to what 
13 is going to happen. 


In other words, I can well see! 
D | certain amounts of sloppiness being introduced during 
| 
L| thisvmish Chactom? and uf tat a6 the ‘cdseo then: inevit- 


Fe) ably there will be a loss of life and there may be a 





235 tie-up in terms of unions becoming involved in safety 
4 standards and this delay. 

THE COMMISSIONER: . Yes. LaF 
265| * ified nay say: so,ethis: hasn't) ‘come, up, novwone brought it | 
Ti up. Now cur formal hearings haven't yet reached the 

28 stage where we would expect it to come up but I think 
the point is well taken and Miss Hutchinson, I would 


0 ask that you note this evidence for Mr. Scott, 























. y% atte oak ace a 
[anoigen Ones stort Iogt Lbints i todd 8) tasmmoo 
nl «|, eased coldoperaRnan, 20 deinen afidom 103 Sitabassa 

gafevo: 2 does Bas, a3. sitow tHlWons e alhss \eabiow sedzo r. 


daily seeppud.biveie dt bite @bi6Biaes 29° 408 hwo atin cy 
#6u2 at ont ad. biuode hile heels ih Pedi dog: fie nk t= 
; , j ¢ 


eit asino ylditesOq- qu tom gedttamhion & ed blvote stent OL 
S#isil Slvow ome mt aw, ytsasres inoted: Slt noLhimod ES 
oxi? sNeelA geve bose notwy fie . TT. av auolazsy ont dtkw i” 


zitit 103 bsshaade. poate -s 326 /evl+Ts bas ,aoisiiaodses 


qnso didt ,ssilsysiv 1 26. \ 22 26dd) 68) vamad fo says | PEL 
io 2169 oteddren- edt esoxss yall stulbyt? nox? paivoad’ gs pees 
Aisiaten voy get ,. TW. Gort. Soe nbavY edd “Oink eteslA bs 


Sew OF 36° 9%ewse of Sileow mart? ow Bris (yonstetedod aint 
| saaagend o3 pokoy ‘et 
reon. Ifew ahs M CROW tesiso ni 

otttub jeoubortal pitied essniqeate da othwome nisdgeo 
~iavent etd, 2249 alt aeoade tt SAE , 1oF0ne devi eins = | 

6 od yam eters Gde aber Lo’@ect gd, tiw steds yide =f 
yioteas nf Derilcunk, gnimotod enotitt 2 tives we ‘qu-sis 
~oleb aikit Bas abesbrisda 

| yh sex ‘A IMOLASINMNOD BHT ih te ites EE Ghee 
ii Sieotd eao, om ve amos oe 
ant, hedoass alain 


ALULWEST REPORTING L-TD. 


BURNABY 2, B.C. it Armstrong 




















- they brought these waitresses in, the camp became kind 
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Commission Counsel, and it can be brought to the 

attention of Commission staff so that at the appropriate 
stage your suggestion, which certainly appears to me to | 
be a very constructive one, can be taken into consider-_ 


ation,so I want to thank you very much. I appreciate | 


| 


vat 


Thank you, Mr. Workman. 


(WITNESS ASIDE) 


THE COMMISSIONER: Does anybody 


else wish to say anything? Yes, sir? 


IRWIN ARMSTRONG, 
Sworn: 


MR. ARMSTRONG: My name is 
Irwin Armstrong, and I've had considerable experience 
in operating camps in the winter time for some of the | 


mining companies. I found that a two storey camp with 


a social club was very effective in controlling moral 
decline, and while I was up at Fort Radium, they brought 
in a bunch of waitresses to cater at the mess hall. 

When I first went up there, the men used to get drunk 


ane 2vont tLl-tne Dioeod rium down thief loor/y/’and’ atter 


of half’ civilized | 
I believe -- 
THE COMMISSIONER: tam 


tempted to say why not? 
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Go ahead, forgive me,I 
shouldn't have int rrupted you. 

, MR. ARMSTRONG: I believe the 
Indians are justified in being concerned about the 
social impact, and if they allow the camps to be 
operated as they have been here in the past, there 
could be lots of trouble, but I believe that if the 
religious organizations were on the ball, I am sure 
they could deal with the situation very effectively by 
employing my dad's version of Christianity. 

There was a Roman Catholic 
priest at Cassiar made the statement over the radio | 
sometime ago that all the churches had gathered up a 
lot of false ideas they were going to have to get rid 
of, or else our nation was going to be in sérious 
trouble. And I think I can understand why. The Angli- 
cans, and I believe the Mormons believe that the 
Negroes and the. Indians are the children of Cain, when 
actually they could be the Canaanites themselves, and 


after my experience with the Indian people, I have come 


to have a real respect for them because the Indian 

people, that is the old timers, were honest and they 
were clean leaving. If you give them half a chance, 
you couldn't wish for better people, but the beer | 
parlours and the cocktail lounges came in here and they | 


- did everything they could to hypnotize them and demoral-4 


ize them, so it's no wonder the Indians are concerned 


about the present situation. | 
THE COMMISSIONER: Thank you 


very much, Mr. Armstrong. 
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(WITNESS ASIDE) 


MHETCOMMISSTONER:GU Well, 
anyone else who would care to say anything? 


Well, I think that what you 


have said has been a valuable contribution to the work 


of the inquiry. I think that since no one else is 


anxious to speak this evening, we will adjourn until 


tomorrow night at eight o'clock, and I certainly welcome 


you all back at that time to say anything that you 
wish to say or to listen to others who may have some- 
thing to say, and I just want you to know that I take 
the view that this inquiry can learn from each one of 
you. 

ti oon e jusStlan (ingusiy 
where we listen to the experts; you can come and 
listen to them along with me at ten o'clock tomorrow 
morning, because we sit from ten until one here in 
this room and then from 2:30 until 5:00, and we will 
be sitting each day here to listen to the experts, 
and I just want you to know that I will be back at 
eight o'clock tomorrow night here to listen to 
ordinary people like yourself and like me, who are 
anxious to see that this thing -- this project is 
evaluated as carefully and as closely as can be. 

So I am going to adjourn the 
-- this community hearing then until eight o'clock 


tomorrow evening and the inquiry is adjourned until 


| 
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1 10 o'clock tomorrow. 


So thank you all for coming. 
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4 (PROCEEDINGS ADJOURNED TO TUESDAY, AUGUST 








5 | 12th, 1975 AT 8:00 P.M.) 
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Whitehorse, Y.T. 
cue 5 Wye Sale by Aura ad Be bai foie 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: Well, ladies 
and gentlemen , I'1l call our hearing to order this 
evening, and tell you that I'm anxious to hear anyone 
from Whitehorse or any of the other Yukon communities 
who wishes to speak tonight about the proposal to build| 
a pipeline to carry gas from the Arctic to markets in 
Southern Canada and the United States. I should tell 
you that we are here in Whitehorse considering many | 
things having to do with the pipeline, specifically | 
whether the route by which gas from Prudhoe Bay is taken 
along the Arctic Coast and then down the Mackenzie | 
Valley is the route by which the gas ought to be carried, 
or whether it. ought to be brought down Alaska to Fair- 
banks and then along the Alaska Highway -- that is 
a pipeline running parallel to the Alaska Highway -- 
past Whitehorse, then down into British Columbia and | 
Alberta. Those are some of the things that we have | 


been discussing the last two days, but tonight if any 


of you wish to speak, you feel free to discuss any 
aspect of the pipeline proposal in all of its ramifica-' 
tions because I'm most anxious to hear from you. | 


You don't need to have a brief or a written statement, 





“simply feel free to tell me what is on your mind; and 
if there are not a great many of you with anything to 


say, I intend to call on the -- some of the witnesses 


who have been giving evidence today to carry on with 


their testimony, and when we reach that stage of the | 
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proceedings, you should feel free to remain and to 


listen to what they are telling the lawyers, because 


the lawyers will be questioning them; but when you, the, 


people who live here, make your statement now, I want 
to tell you that no lawyers will be badgering you. We 
just want to hear from you, and we want you to be 
comfortable. 

So Waving said that; I'll be 
happy to hear from any of you who wish to make a state- 
ment about this. Yes sir. Please feel free to move 
to the microphone and we'll swear you in in the usual 


way. Please be seated, sir. 


RON McROBB, Sworn: 

THE WITNESS: Mr. Berger, my 
name is Ron McRobb, and I'm the president of the Yukon 
Transportation Association, and I have a couple of 


pages here I wotild like to read. 


THE COMMISSIONER: Fine, please} 


do. 
A It's a letter dated 
August 8, '75, addressed to yourself, and it starts 
out: 
BOGar Sirs 
The Yukon Transportation 
Association is an organization comprised of 
representatives from the trucking, rail, air 
and telecommunications industries in the Yukon. 
Our carrier members operate on a local,inter- 


provincial and international level. We are 
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very much interested and concerned about possible 


ine) 


ramifications of a pipeline being constructed 


anywhere in the north, and particularly in the 





| 
| Yukon since transportation plays such a vital 
| role in any developm ent undertaken. | One 
might say that transportation is the name of 
the game here, as elsewhere in Canada's Arctic 
| and sub-Arctic regions. 
| It had been the intention 
of the Association to have a brief prepared 
for submission to you during your Whitehorse 
hearings outlining our points of concern and 
recommendations for your consideration. To this 
end we held two special meetings to discuss the 
areas of main concern in the hope of identifying 
and isolating relevant facts peculiar to the 
transportation industry for inclusion in the 
brief. We wished especially to outline the 
possible ramifications of a project of such 
| magnitude could have on the transportation 
industry, and in general what safeguards we 
as a credible Association, could recommend 
to assist in the informative and planning 
phases of any pipeline contemplated, irrespective 
Offsite rovte. We round, however, that the 
present uncertainties and turmoil generated 
f by environmentalists, ethnic groups, and 
international interests so clouds the issue 
that it is quite impossible to be sincere and 


objective in drafting a brief at this time. 
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We would therefore welcome 
an opportunity to submit a brief at a later 
date when more factual information is made 
available from which to prepare a meaningful 
submission. One thing we feel certain, that 
it would be chaotic and extremely detrimental | 
to any interest to rush construction over a 
short period of time. We feel that a minimum 
of five years or longer should be considered 
in order to minimize the boom and bust effect 
and give some stability to the economy of the 
north’. 

In this vein we also feel 
that government must have a strong say in 
preventing runaway labor agreements which con- 
tribute to the boom and bust situation, as is 
apparently happening in Alaska at present. 

In the meantime, this 


Association will endeavor to study the effects 


of the Trans-Alaska Pipeline on the transporta- 
tion industry in Alaska so that we may learn 
and benefit from their experiences. 

I would appreciate being 


advised whether this opportunity will be made 


available to the Association at a later date, 
and if so, just to whom it should be directed." 
THE COMMISSIONER: Thank you 
very much, sir. I think the questions you have raised| 
are well worth your pursuing in a brief with the members 


of the Association, and we would be happy to hear from 
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you again, either by having you send us a brief or 
appearing in person, if you wish. I think after this 
week we will not be coming to Whitehorse again, but we 
will be in Yellowknife for some time to come. What 
you can do is simply leave your name with Mr. Waddell 
and so that we know who you are and we can Stay in 
touch with you. You can reach us by simply writing to 
me at the Resources Building, Yellowknife. That's the 
only address you need, and your submission will reach 
ne, and: I,.will look forward to, hearing.from,you, and. to 


reading what you have to Say. 


Jy thank that s.adi. b. canesay. at. 


this stage, and just leave it to you and your colleagues 


to put down your views in writing when you've had a 
chance to give the matter further consideration. In 
the meantime if you wouldn't mind letting us have 
your written statement, you did deal with some points 
of substance there, and we could retain that and it 
could be marked as an exhibit and form part of the 
record of the proceedings. 

A Thank, you,.. Mr.. Berger. 


There's one more point. Since the hearing started 


our colleagues in the Association have got together and | 


one thing that bothered the group as a whole was the 


fact that the gas seems to be -- the idea seems to be 


‘to pipe this gas out of the north, by the shortest 


possible route and I'm kind of appalled by the fact 
that I notice that Fairbanks is not going to get any 
gas, Anchorage, no gas, no gas for Whitehorse by the 


prime route, no gas for Dawson, Mayo, and I find it 
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| 
1| hard to believe that citizens of the north are going 
aa to benefit by selling this valuable fuel that we've 


Goo Oo stan” it here 2,000 miles right now, and not have | 
4 any-oOf tts dna 2t was a concern OL our “group that it 

may as well stay in the ground. You know, we're not | 
6° getting any benefit from it’ at’‘altl- 


THE COMMISSIONER: Well, if 


my invitation, not just to hear what you have to say. 


4 you want to ask any questions of the representatives | 
9 | of the pipeline companies, they are here tonight at | 
| 


11 | I think they should, but if you want to ask them any 
A. questions ‘about’ that, feel free, I'll call them forward , 


and ask them to discuss the very point you've raised, 


= 


4 if you_wish. 

A I would appreciate it, 
Le because in the Commissioner's address yesterday he made) 
ly a statement that I think almost every Yukoner would 


13 | agree With, tiae Yukoners must’ benefit by* this proyect, | 


i 


and about the only way I feel that the Yukoners will 


to 
=e 


4 benefit is we all pay a high cost for heating right 
eae now, we have been for years, and there's got to be | 


shane | gas; you Know; avallable to the Territory, and if it’s| 





all going south, you know, down across the line somewhere 





ae or eastern Canada, it's just going to be, I think, too | 
i> f bad. 
oP ; THE COMMISSIONER: Mr. Carter | 
27 | and Mr. Hollingworth, if you would like to, each of 


you to designate one of your people to just ‘come over | 
2 here and say a word or two about the questions that 


have been raised. | 
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MR. HOLLINGWORTH: Thank you, 


Mr. Commissioner. Mr. Hushion, the executive vice- 


president of Foothills Pipe Lines is here this evening. 


He was sworn and testified in Hay River and he will speak 


to this matter. 

THE COMMISSIONER: All right, 
and Mr. Carter? 

MR. CARTER: Mr. Workman. 


THE COMMISSIONER: All right, 


perhaps Mr. Hushion and Mr. Workman will come over here 


and just address themselves to the question that this 
gentleman has raised. 

What's your position with the 
company, Mr. Workman? 

MR. WORKMAN: I'm manager of 


Northern Affairs for Canadian Arctic Gas. 





THE COM MISSIONER: Right. Well 


you two gentlemen decide who is going first. I think I 
should tell you that there are two companies that want 
to build the pipeline. One of them, Arctic Gas, wham 

Mr. Workman represents. Mr. Workman is the gentleman 
in the tan, very smart tan outfit. They want to bring 
gas from Prudhoe Bay along the Arctic Coast of Alaska 


and then along the Arctic Coast of the Yukon and down 


-the Mackenzie Valley. 


Mr. Hushion, who is the vice- 


president of Foothills, represents a company, Foothills 


that doesn't want to bring Alaskan gas into Canada 
but simply wants to take the gas from the Mackenzie 


Delta south along the Mackenzie Valley to connect with 
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the Alberta system. Those are the two proposals, and 


that's why I asked these two gentlemen to step forward. | 


ro} @ Pleas a | 
MR. WORKMAN: As Justice Befge? | 
has said, Canadian Arctic Gas is interested in bringing 
the Alaskan gas, the U.S. gas from Alaska down to the | 
U.S. market, and the delta gas into the Canadian market. 
Now there is a choice of routes, I guess, that we can 


take to bring this gas to market. Naturally we would 


prefer to bring it down the most economical way and 


we looked at various alternate routes to do that and 
tried to choose the route that is most economical and |, 
will do the least damage to the environment . In other 
words, we want to find the best route to bring the 
gas to market. 

Now, after much study we have 
found that what we call our prime route, what we 
consider the best route to bring it down, is across 
the North Slope” of Alaska, North Slope of: the Yukon 
to the Mackenzie Valley, then down the Mackenzie Valley) 
into Alberta, where it splits east and west. In so | 
doing, of course, we miss the market area of Whitehorse, 
Dawson City, and so on. We do bring it close to the | 
market areas of the communities in the Mackenzie Valley | 


in going that way. Unfortunately, I guess, those 


gas. If we were to bring the gas down, say, through 


{ 

| 

; mT ‘ , : ’ | 
communities in the Yukon miss this opportunity to use | 
| 

| 


the Yukon, then” we'd have> to* say to’ the’ Mackenzie 
communities, "Unfortunately, they have missed it." 


They are in a position where 
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l they will be close to the pipeline and the Yukon 
2 | communities will not be. It's just not economical, 
3 | there's no way you can bring a line over several hundred 
4| miles to serve a small community. The cost of the fuel | 
5 | would be just unreasonable in such a situation. So 
‘| for you people in the Yukon, there's just no way you 
» | can say, utilize the gas that is going, say, down the 
3 | Mackenzie Valley. It's just too far from the line to 
0 bring a side line into these communities; and likewise 
10 if it happened to go this way, it would be too far to 
1) take it into the Mackenzie Valley. 
12 A Thank you. I was just 
2a! looking at your prime route, though, and what we 
ide | couldn't understand is follow the prime route and then 
15 | run a line -- this isn't even an alternative on this 
se'| plan, but we couldn't understand why the prime route 
17 | couldn't be followed, and then if you're interested 


in not disturbing the environment, why didn't you run 
the pipeline down the Dempster? You know, you've al- 
ready got a road there anyway, and --~ 

MR. WORKMAN: To follow the 
Dempster? 

A Yeah, just run it down 
the Dempster, follow your prime route out of Prudhoe 


Bay, and then down the Dempster Highway from the high 


»-ARctic, and run it down that way. You already have 


one ~~ it's a combination of two lines that you've 
got here, I know it might be a mind-boggling question 
to ask at this time, but that seemed to be the natural 


way of doing it. Then also in your answer there you 





| 
1 
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said, "Well, it's not feasible to bring the gas to 
Whitehorse." I realize this, but to make the whole 
project feasible seems to me that as part of the cost 
of the overall project, the people in the north must 
have some of this gas, and it's going to have to be 


added on, you know when we were bringing in oil, just 


like Alaska in the good old days when they had to bring | 


their oil up from Texas and it cost them a 


lot of money. Now it's reversed, it's going to cost 


the people down in Texas a lot of money because they've 


used all theiroil, and as far as I'm concerned I've 


been a resident here for 13 years which makes me a little 


bit of an old-timer. Many people have been here longer 
than me, but there's no way the people of the Yukon 
are going to benefit. 

Now I don't care if they give 
the money to the Federal Government and say, "Here, 
we're all getting a nice royalty onthis, I'll tell you 
right now the cost of living will be as high for me 
as it's always been." 


Now they just raised the cost 


of gasoline across Canada, it's going up to $l. a gal- 


lon, you know, and listen to them howl down there. Bu 


we've been paying it for years, and up here we may be 


Canadians but I'm a Yukoner first, to heck with the 


‘rest of Canada right now. We're not here to service 


all Canada, we're here for the people in the north, and 
if they don't want to pay the price for the gas down 
there because it costs extra to service the north, 


then I+guess our gas"is*just a little bit too high for 
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them right now and they're going to have to wait a 

few years until the price gets jacked up a little bit. 

So you know, I'm just trying to answer your question 

and give my thinking, and that's my thinking, you know. 

iffaticsgqoing to cost®an exttra/yS2- billion to do it this 
hundred 

way, he's got 45/million cubic feet a day going 

through there and just figure outwhat the two billion 

is going to pump onto the freight of a thousand cubic 


LOOtL OfAcas: Now all I know about gas is I remember 


about three years ago there was a commercial on T.V. 


and there was a’guy who came out and was == heohad 
a '56 Chev in front of him and he says, "Come on back 
to the good old days." Remember that commercial? 


'56 prices, and he was advertising for a gas company 
across the border in B.C. and the Pacific Northwest 


area, and they were still selling gas down there for 


good old '56 prices. Finally they discovered that this 





natural gas was being sold much too cheap and the price 


has gone sky high from that, and I think it's a very 
valuable commodity, and we're heating our homes here 
with fuel that has to be shipped up all the way from 
presently Vancouver, or trucked in from Haines, and 


where it comes from there I don't know. 


But Yukoners must benefit, and 


sir, I would love to hear you tell me how Yukoners is 


‘gOing to benefit from this if the prime route pipeline, 
We are not going to benefit. 


MR. WORKMAN: Well, it's a 
difficult choice. You say Yukoners must benefit. We've 
heard when we were in the Mackenzie Valley, that the 


people living in the Mackenzie Valley must benefit. 
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R. McRobb 


You know, we can't build pipelines through every 
community in the north. 

THE COMMISSIONER: Well, I 
think Foothills deserves equal time, Mr. Workman, so 
Mr. Hushion, we'll hear from you. 

MR HUSHION: Tid like to say 
that you know, Foothills, of course, is looking at 
moving the Mackenzie Valley gas in a direct route 


to Canadian markets, and I think one of the issues that 


has been brought up by you, sir, is that we have 


| 
1 


already taken what we would say leadership in providing 


gas to the communities in the Mackenzie Valley, and 


some of the ones that are further off the line, realiz- 


ing, I think, that this is something that must be 
adhered to as far as the desires of the people of the 


north are concerned. Perhaps you might say that this 


is one of the costs that must be considered, perhaps, in 


doing business in the north. 


Now we also have suggested 


| 
| 
| 


that we can't recommend too much, but we are suggesting. 


that these other alternate routes should be looked at, 
that is moving the Prudhoe Bay gas, the American gas, 
as we would say, across Alaska. The people in Alaska 
have the same considerations that you in the Yukon are 


talking about now, that gas should be provided to 


- Fairbanks. 


Now it wouldn't be too 
difficult to go ahead and to move the gas across 
Alaska as far as Fairbanks and then down the highway, 


which has already been environmentally disrupted, we 
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1} would say, and this is a corridor that might take a 


A, 


pipeline without undue changes in the environment and 





3] _the sociological effects of things like that. At 

4 | the same time it would bring gas to more communities 

5 | in Alaska’, “inthe Yukon’ and!“as "far as “Foothills is 

6 concerned, by our own route that we're suggesting, it 

ie would be able to serve the people through the Mackenzie 

| 

| Valley in that area. We think that what really needs 
| to be done, there is a lot of talk about the costs 

| being more, and they may be but we don't think so. 

11 I think that further study needs to be done to really | 
12 | decide whether these costs are factual or whether | 
13| they've been done without perhaps the detail in these 

14 cost studies as may have been done, say in the routes 
15) that are going presently through the Mackenzie Valley. 
16 THE COMMISSIONER: I might 

LF | just add, sir, that because the question you raised is 
18 | one that the Inquiry is examining right now, the | 
- original proposal of Arctic Gas was to bring that | 
20 | American gas’ from*Prudhoe Bay across the Arctic coast | 
| 

21) to the Mackenzie Valley and then down the Mackenzie | 
| Valley. The Mackenzie Delta gas would, of course, | 
23) be brought down by the same trunk line along the | 
24 | Mackenzie Valley. What we're doing in Whitehorse this | 
nl week is looking at other routes, including the route | 
26 | ‘that you have discussed, which is the Fairbanks route. | 
27 | That is bringing the American gas down to Fairbanks 

28] and then along the Alaska Highway to B.C. and Alberta, | 
29 | and into Southern Canada and the United States. | 
30 | 


_| _ Mr. Hushion's company, Foothills 
| | 
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R. McRobb 

1 isn't,certdnly at the moment, the:’re not interested 

2) in American gas. They say, "We don't want anything | 
3 | to do with Prudhoe ,Bay gas, but we'll take the Mac- | 
4 | kenzie Delta gas along the Mackenzie Valley and Sofnect | 
5 | it to the Alberta system, and then it can go through 

6 | the Alberta system into the TransCanada system." 

7 Mr. Hushion's company has 

8 said to the Inquiry hearings in the Mackenzie Valley | 
0} that they would be prepared to supply gas to the | 
10 | communities in the Mackenzie Valley, at rates that | 
11 | theyelaim would be less than they are paying -- less | 
12! than they would be paying for fuel oil at the time 
£3 | the gas comes on-stream. | 
14 ji Mr. Workman's company, Arctic 
LD fi Gas, has taken a slightly different position. They 

16 | said that if that is the condition under which the 

U7 | line is to be built, they will supply gas to the 
18 | communities, too. 
19 | | Is that pretty well what you | 
20 | gentlemen have said? | 
21) So thank you very much. Those | 
22 were some very good points, and we'll hear from you 
231 again, I understand, by mail or you will be in touch 
24) with us in one way or another. 

25 | A Yes, we will be. Thank you 
266| ‘kindly. | 
27 (WITNESS ASIDE) 

28 é THE COMMISSIONER: Well, eee 


else who wishes to make a statement might come forward. . 


(SUBMISSION BY RON McROBB MARKED EXHIBIT C-175) 
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* this commentary in presenting their projects. 


V.V. WJUSronich 


VISCO VINCENT JUTRONICH, Sworn 2 

THE WITNESS: My name is Visco 
Vincent Jutronich, presently employed as the general 
manager of Whitehorse Copper: Mines Limited. I'ma 
Mining. engineer by profession, and I am registered as 
such by the Professional Engineering Associations of 
Ontario and the Yukon. I'm an associate of the 
Campbornes School of mines, Cornwall,England, and I'm 
registered as a. member in both Canadian and British 
Institutes of Mining & Metallurgy. | 

Of. gindl lyet chadnnot /phanned | 
to present a brief to the Commission. However, after 
listening to the presentations on first day, it was 
obvious that it would be wrong not to speak up. 

At this stage I've discussed 
this subject with other mine operators and although 
I'm speaking as an individual, I feel that- they will 
Support most of-the arguments presented. 

Yesterday I was very disappoin- 
ted with the presentation of the facts by the panel : 
representing one company, and I feel that considering 
the momentous time they have already worked on this 
project and the age of the computer that they could 
have been more specific with their presentation. I 


Sincerely hope that the other company takes note of 


Mr. Justice Berger, I've tried 
to evaluate some of the facts affecting the decision | 
that has to be made, and I feel that your Co er eres 


Will play a very important part in this process. You: | 
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i| will have to evaluate the objectives of every single 


| group and it's very obvious that your decision will 

















5] not keep everybody happy. I feel that you realize that 
| the majority of opinion has not yet surfaced and 

| we should make an effort to get this. 

| Today we are living in an ever- 
a changing world of supply and demand and it is very 

4 obvious that, with the present and anticipated demand 

9 | from the south the availability of gasin the north, | 
iol no matter what any single group thinks, this gas will 
11 be moved. It is my opinion that these companies have 

2a | evaluated all methods of transportation, and outside | 
:3 | of any political considerations that the movement by pipe will 
4 be the most effective. 

re Mr. Justice Berger, morally we 
16 | have to support the cheapest and most effective method 
LT of moving this gas from the fields to the point of 

18 | demand. In your, investigations, I recommend that you 

19 | visit Ontario or the central United States to determine| 
20 | the effects of eee zones being without gas for any | 
= | period of time, especially in the middle of winter. 
22 | In the same breath, I also : 
35 | recommend that you ensure that these companies keep | 
34 our economic well-being in mind when they build the 
35 | pipelines, and that they ensure that as many people as | 
26 | possible to benefit by the scheme. It is obvious that | 
3a | we support the building of this line, and from pre- : 
28 | sent known facts it appears that the prime route is | 
29 | this tone that has eeiue recommended, these companies have 
$a to realize that they will also hae to provide a service 
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-Alaska, we will then evaluate the benefits. 


to us, which is competitive. 

Yesterday you spoke of alter- 
nietavejroutes«and,loopy* lines. I recommend that if | 
the prime route is selected, then these companies will 
have to evaluate the requirements for feeder lines which 
will have to be paid for by the overall scheme. In i 
other words, we have to develop the north, and it's | 
feasible to say that the south will pay. To support 
our argument it must be realized that there is a trade-_ 


off and that we will feel the effects both economically | 


| 


as well as socially, and the ultimate cost to us as 
individuals living in the north could be very, very 
high. Our industry anticipates certain problems in 
the initial stages, but these will be offset by the 
ultimate availability of cheaper heat and power, which 
will allow us to mine lower grades of ore, resulting 
in a more competitive consumer price. 

In addition, it allows us to | 
take full advantage of the resources of the Territories, 
This scheme is, as already suggested, one of the | 
technical greats In my opinion, a comparison could 
be made with another great and that is the building 
of the Alaska Highway. This route has assisted in the 


development of the north, and if we interviewed persons'| 





living along this route in this Territory or even 


This great -- and I mean the 
Alaska Highway -- has tremendous impact on the north. | 
It has affected and continues to affect the environ- 


| 


ment. In my opinion, there has been a partial recovery 





> at dotaw <tr 02 
—edla to sskok Po ¢ ee xod iv. 1 . 
f $f 4s4o bitepmeos hbk) conabt’ 989 bee induct oviden 

tiiw ==-taeohos: snedieiganc  betoslow vi etitos eniig ot 
Gaicw zonkl teboet 2o% einsies titpas ont eteptnvn od sved 


nt ,snotioe- Olerses works yo 20% 5 Listy sd or saved {fiw 





est fre fren ont qoieveb o2 evel ai  eBicow aeiso 
Jyoqoe eT eg ifaw dsune ea cede (Yee 0a sldiess? 
sehets 6 22 63a) geil? beatiess ad Jao ti doeiuptie. 100. 
‘yilso.roreoe (od et652%> eft loet ILiw- ew tedte bas) 220 
ay od jteo eesmiatie af? one .ytedoos. 26 .hiew es 
rey, .ytec ed Bhoow. Aeiom edd ni -pmiVil eJeehivebat 
th emeidewqg nietwao dednGloigcs, yismibe! seo | oo nigtkst 
arly wet tée%2o sd (iw ema) sod campee cheated) ony, 
dotiw .tawog tin teed seqeeio To v) LI EGAD Love etemit tr 
eri Lubet.. 280 do @sberm seeel onith oc cy olde rhkw 
.sotty vemuerton svt icsnids, apes HL 

ag en awidde ob . cect dba at r vis 
bowis ogt¢ta? fy 2o aeomdsds od to. Spetrevien Mie nites 
ot Go ono .fetesppyre yarorhe BA’ wal anetios widt 
bigen ne@aitzeqies & apie” va *- assay Sapiation) 
| wetil tod gt at rrr bis S8ong penton tiv ebem ed 
| off. ai bedmbaen aad eft asa? VEWAELE SHemeR ett 390. 


2 ioexeq Kewalvistis fevs wien sds be engotevel 
. 
. 
j 


Never 3a aaa ait Secmueeiecell \4s : 


i \atiianed add g =o) a SH26) 
ats nom: 2 ibins coches 


fetes: te 2 nobneme1g eat ~ 
nt - re 
pack pai can 


i 


<_? 
















22a 


ALLWEST REPORTING L-TD, 


























Sey espine >: V.¥. Jutronich 
1 and when considering the service that this project 
2| has given to us, and will continue to give us, then I | 
3 feel the price is small. 
4] Today, especially when we | 
5 | consider the paving of the road, we do not stop to | 
¢ | consider the effort that was applied in the 1940's. | 
2 Our governments, both Federal and Territorial, will have 
Z to make other decisions, like speeding upthe constructidn 
9 | of the Skagway Road, completing the Dempster, building | 
10 hydro-dams, etc. Things are changing and we will have | 
Li to keep pace with them. 
al Mr. Justice Berger, you have | 
13 already listened to the experts on environment, and 
14 however directed, you will have to evaluate their | 
15 | objectiveswhen making your decision. You will realize 
16 | that technology has not kept pace with requirements, 
17] and you will have to evaluate the costs and effects of 
18 trade-offs which may be very difficult, and you have 
19 | My sympathy in making some of your decisions, working | 
‘ | 
20 | in an industry which today is often under public scrutiny 
21, there are many things which can be done to reduce the | 
22 | effect on the environment. 
23 At our mine we are planting 
24 grass in an area where we have a water line. For three | 
25 | years practically nothing grew. Today we would like | 
26 | -you to come and see the results because we have a | 
27 | certain amount of grass growing there. 
2g | To conclude, Mr. Justice 
° 
29 | Berger, it is proposed that we support the most effic- | 
30 | ient system which will benefit all consumers. It is 
| 
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|| 
| 

7 recommended that consideration be given to ensuring 
| 


ho 


that benefits to the north are on-going, and do not 


3] cease when construction ceases. To us the price is 

4 high, but it will be compensated for by the rewards. 

5) With suitable controls it is felt that all sections 

6 can and should benefit. | 
7s I would also like to quote 


John Dunn: 
9 "No man is an island entireof himself. 


Every man is a piece of the continent, | 





a part of the main. If a clod be washed 
12° away by the sea, Europe iS’ the less as well 
as ifthe’ 9promontory were, as well as 

if a manner of thy friend or thine own were. Any 
ae man's death diminishes me because I am 


- involved in mankind, and therefore never 


17 send a note for whom the bell tolls, 

18 | ite tolic, for: thee.” 

ae 3 THE COMMISSIONER: Thank you 
20 | very much, sir, for a most thoughtful presentation. 


Would you let us keep that and it will be marked as 


| 

| | 
| an exhibit and form a part of the permanent record of | 
| | 





23 | the proceedings? 
24 | (SUBMISSION OF V.V. JUTRONICH MARKED EXHIBIT c-176} 
25 | | 
| 
ca THE COMMISSIONER: I think I 
27 | should say, because the last witness and you, sir, re 
a dealt with the question, that the question of gas be- | 
29 | ing supplied from the trunk line to the communities 
\ | 
30 } 


in the north has come up any number of times. You 
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1 would expect that, and because I thought that would 
2! arise, I made a grant of money to the Northwest 
31 Territories Association of Municipalities last fall 
4 to enable them to carry out a feasibility study to 
5 determine whether gas could be supplied economically 
6 | from a trunk pipeline to the communities in the 
7 Mackenzie Valley and the towns and the cities, and 
8 | if it couldn't be done in a competitive sense, what 
91 kind of subsidy would be required, and I expect that 
10 submission from the Northwest Territories Association 
1 of Municipalities will be coming before me later in 
12) the year. If an alternate route were eventually to 
13] be chosen through the Yukon, in the way that Mr -- 
14 | the representative of Foothills suggests, the matter 
15 | would have to be dealt with on its merits here in 
16 | the vnkon , stO0. 
LT Is there anything:-you wish 
13 to add? 
i9| A NO> pelnthink, a-lotiof 
20 our brief is more or less the same as the gentleman 


who was in the seat before me, and he asked the ques- 


teon of, Who will pay tow, it?s 


23 | Sitting yesterday listening 
24 | to Mr. Gibbs raising questions on the alternative 

25 ji pipe route which was to go through Fairbanks, White- 
26 | -horse, and then down south, some figures were quoted. 
27 Now, as an individual I feel that if we follow -- and 
29 | I feel that we should follow the cheapest and the 

29 | most efficient route, which appears to be the prime 

30 | route -- but when these companies sit down to evaluate 
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| the systems, that they should also consider that 

2 there is a greater market, and there is a possibility 

at that we will have to be subsidized. 

4) | Q | Sorry, there is somebody 

5 doing the dishes back there and I -- would you repeat 

6 the last couple of sentences? 

mh A OnKs There is a certain. 

S| amount of subsidy and you know, the questions as Mr. 

a Gibbs tried to raise as the cost of different things, 
10 well to date I don't think there is enough background 
il! to be able to evaluate the cost of one against the 
af other. But having a look at the cost of the prime | 
ee, route against the Fairbanks corridor, when you talk | 
14 |, about five and seven billion against 8.1 billion, I : 
ae think that will pay for quite a lot of feeder systems 
46 or trunk lines which will be to the benefit of the 
a smaller communities. You know, what I'm trying to 

| 
a point out is that when they sat down originally there 
“aa were certain terms of reference, have they the right | 
20 | or responsibility of changing some of these terms of | 
ag reference? | 
22 | Q Well, what is happening 
23 is that people like yourself and others throughout 
oa the north are making submissions to me. I may or may 
I not recommend to the government that they only be 
a, “allowed to build the pipeline on the condition that | 
a7) they supply gas at reasonable rates to the communities 
28 |i 


in the north, within a given distance of the pipeline. | 
| Then it will be up to the Government of Canada to 


eed oA decide whether they will accept that recommendation, 
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.-me, if you can, that it can be done on an economic 


BURNABY 2, B.C. W/W a Jutronich 


and attach that condition. But the pipeline companies, 
each of them, have simply come before the Government of | 
Canada and said, "We want to build this pipeline and 
these are the routes we want to use." 

The government has said, "We 
will set up an Inquiry to look at the whole proposition 
and hear what people in the north think, hear the 
experts, and then let the Inquiry," that is myself, 
"report to us and then we will decide what to do." 

Now that means that the 


thing can be looked at from any number of aspects. 


A Sir, would it be possible | 
to ask if it would be one of your recommendations to : 
include a technical staff to investigate the feasibility 
of investigating these feeder lines or alternative 
TOULES ?. 

Q Wells, cL. Vesalready. -- 
let me put it this way. I don't want to hire any 
more people than I have to, so I gave a grant to the | 
Northwest rene eocics Association of Municipalities and, 
I said, “You represent the people in these municipali- 
ties along the Mackenzie River. ‘You no doubt take | 
the postion you should be supplied with gas at reason- 
able rates from the trunk line. All right, go out and 


get yourselves an economist and come in here and show 


basis, and if it can't, show me what kind of subsidy 
you need that ultimately would be paid by gas users 
in Southern Canada and the U.S." 


Now, when everybody has had a 
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chance to look at that and argue about it, I'll then 
have to decide what recommendation I'll make to the 
government, but I think you can assume that you're 
not alone among northerners in taking the position that | 
you have. 
A Thank you. 
THE COMMISSIONER: Thank you. 
(WITNESS ASIDE) 


THE COMMISSIONER: Yes sir? 


RON McROBB, resumed: 


THE WITNESS aiMra Berger, al 


realize I have already spoken but you saidyou gave a subsidy 
to a group in the Northwest Territories to study this, 
I was wondering, is there any possibility of a similar 
group in Whitehorse or the Yukon possibly getting some 
help in this regard also? In talking abottt subsidy 
I'd also like to getthe comment across right now, who 
is really subsidizingwho? I think we're subsidizing | 


the south, you know, by giving them our gas, so there's 


| 


' 
{ 


no question of who is going to pay for it; but if 


they want to know the facts of how much money it will 





cost to build feeder lines, it would sure be nice 
if we had some money. 

THE COMMISSIONER: ; | 

Well, I think we will 

F : , ‘ | 
do this one subsidy at a time. Let's see what they 
come up with in the Northwest Territories and they 

will be coming up with that later in the fall, and | 

: | 

if it comes out that this thing is to be built through | 


the Yukon, of course the matter would have to be | 
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F. Waller 
A examined in the same way that we are examining it in 
2) the Mackenzie Valley. So you're quite entitled to 
3) make that point. «— 
| 
4 | (WITNESS ASIDE) 
| 
Pr THE COMMISSIONER: Anyone else | 
a) who would like to say something? If we've run out | 
7| of local people, what I intend to do is to put that | 
| | 
: | infamous panel back on the stand and let the lawyers | 
2 | keep hammering away at them. I don't know if that's | 
: Piece: | 
4) your idea of entertainment or not, but if it is, you're | 
11 | : | 
ar welcome to remain. | 
r) i ; } 
me I'll just wait a moment and 
aa see if there are any more local people who would like | 
sank to speak. Yes sir, take a seat there and go right 
nt ahead. 
16 | 
oie FRANCIS WALLER, sworn: 
ae THE WITNESS: I don't know about 
19 | | 
this, but -- | 
|: 
PREY | 
ms THE COMMISSIONER: Would you 
Dy} i { 
| give me your name, first of all? 
ny ry | ‘ | 
a A My name is Francis Waller, 
& | and I represent nobody, and I hope these are a joke. 
Pe ai | 
= It says: | 
ac |! | 
un | "Union of Pipeline Blasters Yukon Local." | 
26 | | 
i Q M-hm. 
4 
| A And I'm presenting them. 
28 || 


to. you as a gift. -Sometimes this gets bogged down 
with verbage and you're quite able to break that, and 


this is just a gift of appreciation, and I hope this 
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ie 2 

1| Stays a joke. That's allwikthave;to say: 

2 THE COMMISSIONER: Well, thank 

3 you very much. ne | 

4 A I understand your son 

5 | collects T-shirts, there is one for him, too. 

6 (LAUGHTER & APPLAUSE) 

vi THE COMMISSIONER: Thanks very 

8 | much. Well, I think we better -- I think we won't mark 


1 that as an exhibit but we'll take it into our possession. 
} 


10 | (WITNESS ASIDE) | 
igi THE COMMISSIONER: While any of 
le you who may still be thinking of speaking are | 


giving it a little further thought. We will ask the panel to 
come up here again. 
(PROCEEDINGS ADJOURNED TO AUGUST 13, 1975) 
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3 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
1 | THE COMMISSIONER: Well, lad- , 
5 | ies and gentlemen, I'll call the hearing to order this | 
6 | evening. This is our third day here in Whitehorse and | 
al we have set aside time each evening to hear from anyone} 
8 | who lives here who wishes to say anything about the 

9 | proposal to build a pipeline to bring gas from the | 
19 Arctic to Southern Canada and the United States. We've | 


heard from a number of you Monday night and Tuesday 


L2 |i night, and we will be happy to hear from any others 

13) among you who wish to speak tonight. 

4 We are in the middle of hear- | 
ee ing the evidence of some distinguished lawyers and 


ab environmentalists who are discussing a proposal to es-_ 


L? | tablish a Wildlife Range in the Northern Yukon, and 
18} we'll get to that if there are none of you who wish 
Da | to say anything, but if there are please feel free to 
29 come forward to one of these tables here and just say 





ol what your views are. 
22) Well, I tell you what I'm | 
Roig tO oC, 1m .gOing tO anvite our panel to return 


| 
| 


4) and in the meantime if any of you decide you'd like 
to say anything, you should feel free to bring your 


names to the attention of Mr. Waddell -- Mr. Waddell 


| 
| 
27 | is this gentleman right here. Did you wish to say some- 
hind, cir, = Well, you just stake a seat at. the 

291 microphone and we'll hear fx¥om you rips. 


38 , Now that the rest of you know | 


| 
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who Mr. Waddell is, later on in the evening if you 
decide you wish to say something, just tell Mr. Waddell’ 
and we'll ask you your views later. | 


Yes, we'll swear you in, Sir, 


if we may. 


ALEX NETHERTON, sworn: 

THE COMMISSIONER: Could we 
have your name, sir? 

THE WITNESS: Alex Netherton. 

THe COMMISSIONER: Yes, siz. 


THE WITNESS: First I should 





say that I was very hesitant at first about speaking 
Portnjesinaurry. in the first place, I don't think J 
qualify as an insider or as a resident in many ways, 
although I've worked many seasons in tte Yukon. 

Q Will you move that 
microphone a little closer to you and Mien eno a): 
be able to hear you. 

A Although I've worked in 
the Yukon since the early '70's, at first I worked 
for International Jet Air, an airline that ran charters 


through the Yukon and Northwest Territories, and had 





a regular scheduled run between Whitehorse and Inuvik, 
and I worked for those people, I guess it was six 

or eight months. I've worked on the Dempster surveyin 
and labor jobs in town. I worked for Skukum Jim's for 


a little while, just laboring, contract, digging up 


AR a ect ee a 


foundations. I have a fairly good knowledge of the 


t 


Yukon, I guess, as just a person who has been working | 


here, and in the second' place, I've a B.A. in political] 


nostsS 4s Y 
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science. Most of my research has been done on the | 
Yukon. I'm up here to write my honors paper in two | 
areas, and one is the current political situation here 
and the second one, which I'd like to mention tonight, 


is on the Yukon social history. | 


} 
} 


I was interested in the period. 
during the depression in Dawson in the areas between 
1930 of the mid-'30's, the war, the road, and then 
after the road. in really didn’t think -I was sua ed) 
to say anything, but after I heard these proposals 
tonight I think that perhaps some things should be | 


pointed out. 





The first thing, the road was 
the first big project development in the Territories, 
and it was not a split decision, as many people may 
believe now. It was -- there was an International 
Highway Commission set up in 1938, there had been many 
Commissions before that and many hearings. Similar 
to this hearing here, they went to various communities 
along the proposed routes and heard evidence. The 
Americans, first it was a Respresentative Magnusson 
from Seattle, wanted a road to go along the coast 
of B.C., along the panhandle, and just whip through 
the Yukon Territory by Whitehorse to get along -- to 
get around the St. Alias Mtdand then go onto Alaska. 


The Canadian Government wanted 





a road to go from Alberta up the Peel and Liard Valleys 
to Dawson and at this time in the Yukon Territory, 


which is in a sense similar to the de]lt@ area, there 


were less than 4,000 people who stayed the winter, and 


7 
ier 
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it was entirely connected by water and air. One of 
the interesting things is, well, of course those 
two similarities first in the two proposals I'd just 
like to discuss. 

In the first place the Arctic 


Gas proposal is similar to Senator Magnusson's proposal, 





in my eyes, in the first place tapping along the 
-- connecting with the North Slope oil fields to | 
export gas going down the delta to me in a sense is | 
a project that is designed to meet American needs, as | 
was the first highway project; and although they say | 
perhaps they don't want to export Canadian oil, I | 
can't help but believe it will be exported. As far | 
as I'm concerned, when you export Canadian energy 
you're exporting Canadian jobs. That is a well- 
founded economic argument. 

| The second proposal, that 
of Alberta Trunk, the all-Canadian line, seems to have 
a great many advantages, and those advantages come 
along the community service that they apparently are 


going to perform, to selected Northwest Territories 





communities. By that I mean the pipes of gas going 
into the communities. But I suggest that that's only 
a very small difference in a lot of ways because the 
impact is going to be a lot greater than the cost of 
gas to these communities. 

In the Yukon during the war 


a basic similarity to both proposals on this Commis- 


sion, I feel, is the short construction time. Both 


timetables are for a two or three-year construction | 
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period, which I think is very similar to the highway 


construction here, and I think the costs, which were 





terrific in the ukon socially with the amount of 
people who moved and were not given any economic 
livelihood, with the type of people who were brought 

into the Territory who had no experience in the north 


before, and we heard from the magistrate today who 





said the implications of that are pretty fantastic. 


Even along racial lines, Southern Canadians have 


no idea what the north is like, they have no idea of 
living with two people, peoples with different ways 
ofall ifies 


I think that it would essen- 





tially change the Mackenzie Delta area and make it 
almost a similar situation to Whitehorse today, but 
historically speaking, during the boom of the construc- 
tion in the Alaska Highway there was such a shortage 
of manpower in the rest of the Territory that all 
capital projects had to be shut down until after the 
war, and the Territorial Government had to bank funds 
that were allocated, that is all capital works projects), 
all civil projects in other communities, and I think 
very much of the same things will happen in the 
Northwest Territories when they start to build that 


pipeline in a two-year schedule. You will find areas 


expense of other areas, and all this for the sake of 


a two-year construction. | 





Any effects, I think, are 


long-range, and the damage, I think, is long-range. 
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As is very evident in the Yukon today, the basic 
similarity, ok think ,. isi jaistounding wahfyou look: at 
Whitehorse, if a person is to measure the impact of 

this type of development a study should be done of 
Whitehorse because it is a direct descendant of the same 
type) Of wick: construction, quick project, and I would | 
think that a basic sociological study of this city would 
show cthat! itseis snotkerdéably wpicity:, itsivani areatof five 
or six distinct settlements. 


I think from the absance of | 
local representation at this hearing, you will find | 


that they are not politically interested; but I wouldn'¢ 
take=that lack of political interest as’-a sign of 
contentment. I think they are so fed up with the type 
of handling they've had by government and by government 
projects and by government schemes that the Inquiry is : 
essentially meaningless to the people of Whitehorse. 

I think that it would be just 
a very good thing to do, to do a socio-economic 
study of Whitehorse to look at impact, because I 
think it is the type of evidence you are looking for, 
all the questions during the questions directed to the 


Arctic Gas Board were, "What sort of guarantees?" 


"What will happen?" And of course they couldnt say 





exactly. I think there's much evidence,much is to 
‘be learned from just looking at Whitehorse. 
That’s.about all T have to 
Say. 
THE COMMISSIONER: Thank you 


very much, Mr. Netherton. I appreciate yur coming 
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A. Netherton 
| Mrs. O. Posiwaschek 

1 forward. I can't promise you a study will be done | 

2 of Whitehorse, but I will ask Mr. Weick, who is an | 

3 econimist on my staff, to consider the matter and 

4 let me know what he thinks of it. There may have been 

3 a study done. Or would you know cf it if there had 

6 been one done? | 

ft : A I don't know of a 

2 direct related study that would be geared to this type | 

9 of thing. I think one of the major points to look at 
cou and one of the weaknesses I found in just looking at 
Ti the Arctic Gas panel is there are so many social 

ae | costs that are not directly economically determined. 
=o There can even be -- they are very long-range and they | 
id can be to the extent of,what type of people are going : 
cat to come and work on the pipeline, similar to the | 
16 | Americans building the road and similar to the Alaska 
i experience now, the Arctic Gas says the camps will be | 
18 | in and out of Edmonton. They would work eight weeks | 
Lo) and fly in and out of Edmonton and that exactly | 
201 doesn't work, I don't think yau can do that to bissue | 
20 | You can end up with a situation as there is in Alaska. 
a Q Thank you very much. | 
22 | A You're welcome. : 
<4 ’ (WITNESS ASIDE) | 
Be} + MRS. OLIVE POSIWASCHEK, sworn: 


THE WITNESS: Mr. Justice 
Berger, my name is-Olive Posiwaschek and I'm an alder- | 
man of this city, and the aspect of the Pipeline Inquiry 


in which I'm interested'is what it will do to the | 


















inknecgee “ eM: a . 
anob ac Liaw vious 5. BOY @ vane a na > an bape 7 
ns &E orlw (XOGOM a (amie _serodests 20 
how Aectctem off <ehieric’ee od 42iwde vr ne tabmbioss 
desc even Yom erent a2 Tp ARTES Of tery won om sol 
‘bad azole 4¢ of Ae wore yo bigoyw x16 sanok. ybure> 6 
fenob eno mood 





























e So worl 2 pes FJ wR 
sty elds wy betaee s¢ bleow ged ybuse fegales gor tp 
a Aool of utntoq tofem et Deyaeo itkds % ,enid2 20 
tu pertsoel taut oi bret Dbestegmlsewoents Io sao bas 

Letsoe yore Gn ete tee e: leas een otyorA oft 
: ; 
bentnmefiab yl letimonoss _ltne mt dom ean. ted @te05 


yes bas epaey——7roal \Ytov omh Yoee =+ AE neve AAG etenit 


pintor oth Blooow Fo ett Setiw ho dade ele oe ed aso ie 
| att Of YTetinie ,tidagig, am me now Sab amo ast a wes 
bHBMLS. ait od teliate baa S607 ecty palling emeptismé ot 
od Litw zones add eves ced eluent att won eometeade \ 
. atouw tipis sow | luow ved? .ccvaonbt to gue bas ot | 
| visoexe gers bee codon to aed Breciieglt bos | ef 
; 
saiqooq of eds of man roy Aetieit 2'ob 2D . tow 4 iweb yo 
| sal th Bee santh9 eo sottouthe # abhiw qu ene a6 vor 
) «opm VeEy uwory Aree 9 
| eolew ex'uoyY. . #A a) 4 
(foTRA PST IW Ve Goace 


it tows 2c nian ye id a 6 
eaitaut aM socaieall 
_~teble om mt bec Re 
tupat eins vial eo 3 at 
edd of 0b Thiw 







“es 


ho 





HST REPORTING LTD. 2290 | 


“are many people who are quite prepared to get up and 


Mrs. O. Posiwaschek | 


development of Whitehorse, and I think this carries on 
very well from what our previous speaker was talking 
about. sal 
The people of Whitehorse, I 
think, changed the#r attitude very noticeably in the i 
last few years and it isn't very long since people 
coming here reckoned they were going to be here for 
two years, three years, and then they would be getting | 
out. But now there is a much greater group of very | 
settled people who feel themselves to be Yukoners, and 


they are very definitely interested in what happens 





CO 4LHeLr “cLey. 

Now, with the city we notice 
this in the number of people who are interested in 
city planning and what goes on in the city, and they 
are quite vocal, and this has been quite evident Tce sake 
and people are stating what they want for this city and 
they are also quite vocal about the reasons they have | 
come to the north, and the reason they have left the 
big cities to the south is because they want to enter 
a smaller community where the feeling is much more 
personal, where you know what your neighbor does, 
where you care what goes on in your city, and this is 
the sort of life pattern they want. 

I think at this stage there 


{ 


to say this, so that what I would like to state tonight, 


| 





is what I think we as Whitehorse people would want if 
the pipeline is to come through this area of the Yukon | 
| 


and affect our city. 
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Mrs. O. Posiwaschek | 


I think at this point we 
should be very prepared to learn from the experience 
of the Alaskans. Now many of us, I think, have talked 
to Alaskans recently who are very unhappy with what 
has happened to their life-style in Alaska. Small 
cities which were pleasant to live in have just 
become huge sprawling suburbs with houses dotted from 
one edge of the horizon to the other, and these people 
are very unhappy about it. A thing that I should 
like to see is that we do send people to Alaska who are 
competent to sort of bring back statistics so that 


they can be used in the planning of any type of 





pipeline that crosses through this part of Northern 
Canada. | 
It would seem to me that the 
crucial point is the lapse between the decision of the 
routing of the pipeline and the commencement of the 
actual building.of the pipeline. This, it seems to me, 
is what will really interest the people of Whitehorse, 
because in the -- in this Territory the developments 


of land has been very slow and very difficult, and if 





you've been involved in local government you know how 
very difficult it is to get a land assembly completed 
and then land and lots, you know, onto the market, and 
we are at the stage of our development now where | 
-we have a city planner. We have a very good Planning 

Board, and we have people who are willing to make the | 
input, give it the time, and we would like, if plans 
pramada + for them to be good plans that will serve 


this community well over the years. 
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Mrs. O. Posiwaschek 


As perhaps you already know, 
Whitehorse has no reason whatsoever to be thankful to | 
the senior governments for the way in which this commun + 
ity has come into being. We are, as our previous 
speaker said, we are a series of very small communities 
which we are now trying to tie together in the form of 
Secaty Mandints. a very difficult and it's a very 
expensive process. It's something that's going to take 
years and years to do, and my own feeling is that if 
there is going to be a pipeline and we're going to 
have a big boom, well then presumably we're going to 


acquire a lot of short-term accommodation so that areas| 





will be developed in a very quick fashion. What I 

should like to see is that our city planner and our 
Planning Board are involved in this and that these 
people can make the input so that the areas are | 


developed in sort of neighborhood patterns and that 
when the pipeline people leave, then these short-term | 


areas can then be used for proper housing projects, 
something that will be attractive, not just so that | 
we leave huge scars in the whole area around neeeneree 
which would be very ugly, and as you know, the rate of 
recovery of an area in this Territory is very, very 
Slow indeed. 
I think that the main thing 
also that worries me is that if the government is 
| 


slow in its planning process, is slow to release land, | 


what will happen in a situation like this is that the 





pressure will build up from the pipeline companies 


and that they will come with their cats and they 
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“ two months ago, which may -- well, to learn what I 


és 2250: | 


Mrs. O. Posiwaschek 


will slash out trailer camps or whatever it is that 
is needed, and we shall be left with a mess for years 


and years to come. I think that any Whitehorse person 





is probably very concerned about this sort of situation, 
at this point. Obviously we don't know just how the 
plans will go, but these are the sort of thoughts that | 
are in our minds. 

We would like our city to 


| 
| 
| 
remain beautiful, even though we do realize that it | 
will increase in size. Thank you very much. | 


Q Thank you, ma‘am. I 


| 


think I should tell you that we are trying to learn | 
insofar as we can from what is happening in Alaska a, 
and one of the participants in this Inquiry, Canadiana 
Arctic Resources Committee, called as a witness this 
afternoon Magistrate Sprecker from Glennallen, that's 
a small community in Alaska on the route of the pipe- 
line, and he discussed for an hour or two this after- 
noon with us the impact it had had on crime and on 

the community itself, and tomorrow I've been told that 
we will be hearing from some other Alaskans who have 
come over to Speak at the Inquiry. They will be 


heard from in the daytime, but I think I should tell 


you we are anxious to learn all we can, and you said 


"competent people should go to Alaska," I went myself 





could, and so the suggestion you make is one that I 


think is well worth pursuing and we are trying to. | 


Thank you for your submission , 


) 


A Thank you. | 
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Mrs. P. Delaney 


(WITNESS ASIDE) 


THE COMMISSIONER: Yes ma'am? 


MRS. PAT DELANEY, sworn: | 
THE WITNESS: My name is 


Pat Delaney. I represent the other 20% of the natives 








in the Yukon that Commissioner Smith failed to mention. 
The Yukon Association of Non-Status Indians. What I 
hae, Mr. Berger, is a letter of support of the council | 
for Yukon Indians brief, and I'd like to read it. | 
THE COMMISSIONER: Please do. | 
A Dear Mr. Berger, The | 
Yukon Association of Non-Status Indians agrees with | 
and fully supports the brief of the Council for Yukon 
Indians. We do not therefore intend to submit a compre - 
hensive brief, but we will make a few comments in this | 
letter which we want included in the record of the | 
Inquiry. 
Our unpleasant experiences Ane 
the past with the dominant society's reckless rush to | 
take wealth from the land causes us to be cautious. | 
Surely no one can fault us for insisting on land set- 
tlement before another huge project goes ahead. Native 
people do not wish to make the terrible sacrifices they 


have made in the past to satisfy excessive consumer | 


demands by urban and industrial life-styles. We want 


we can only achieve it if we have control over our 
economic development through a land settlement before 
further large-scale developments happen in the Yukon. 


| 

to have a quality life-style, but we are convinced that 
| 

We congratulate you, Mr. | 


, 
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Mrs. P. Delaney | 


Berger, On your conduct of this Inquiry and we are 


NO 


confident that you will ensure that our interests are 











3} properly spelled out and fairly served when you make 

es your recommendations to the government. | 

5 Yours truly, 

6 | "BILL WEBBER" 

7 President. | 

a Q Thank you very much. 

9 | Wilts you leave thatiletter iwith) us -- 

10 | A Yes. | 
| 

4 Q -- and it will be marked 

12) as an exhibit and form part of the permanent record of 





| the Inquiry. 


} / 

a A Thank you. 

15 | | 
nee (LETTER FROM YUKON ASSOCIATION OF NON-STATUS 

16 | | 


INDIANS MARKED EXHIBIT C-177) 
| (WITNESS ASIDE) 
4 THE COMMISSIONER: Would 


anyone else like to speak before we reassemble this 


panel? 
a Well, we'll ask you, Mr. 
22 | Anthony, to carry on with this panel and I should oe 

| 

23 the people here from Whitehorse that if in the course | 
24 | of the evening you decide you do want to say onernd nae 
a we'll stop for coffee later and you can tell Mr. Waddell- 
a "or tell me that you wish to speak, and $'1l call on 


ho 
~J 


you after the coffee break. 
(PROCEEDINGS ADJOURNED TO 10:20 P.M.) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 

















(Before the Honourable Mr, 
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Yellowknife, N.W.T. 
Meu Cle lipo 2.90) Din 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. SCOTT: Mr. Commissioner, 
Mr. Anthony, 1 think, wants to file. a document that | 


Was referred to yesterday. 


MR. ANTHONY: Mr. Commissioner, | 
yesterday it is found in the transcript, page 2643 I 
referred to the study entitled: 
"1974 River Breakup & Ice Study," 
by Blench & Associates. It was described in detail | 


there but it was not officially filed as an exhibit | 





ands il wouLd like to dO so Now, aS L. belreve, Exhibit 82. 

)1974 RIVER BREAKUP & ICE STUDY MARKED EXHIBIT calh | 

MR. GENEST: Mr. Commissioner, | 

along with a tuba and a trumpet, we received some | 

alignment sheets yesterday in reference to the cross- | 

delta route, and I have left a copy with the secretary. | 
I wonder if they might be filed-- 

THE COMMISSIONER: Yes. 


MR. GENEST: -- as the next 





exhibit? 
(ALIGNMENT SHEETS RE CROSS-COUNTRY ROUTE MARKED 
EXHLBiT 33) 

MR. GENEST: I have also received, 
sir, the minutes of the two meetings, one held during 
the week of April 10, 1973 and another document entitle 

"Draft Minutes of an Engineering Environmental 
Review, May 24, 1973," 


the production of which Mr. Scott had called for during 
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his cross-examination of the first panel. Tstit. the 
desire of the Commission, sir, that I should file them 
as exhibits? 

THE COMMISSIONER: Yes please, 
if you would. 

MR. GENEST: And I've given a 
copy to the secretary. 

(MINUTES OF MEETING, APRIL 10, 1973 MARKED 
EXHIBIT 84-A) 

(MINUTES OF MEETING, MAY 24, 1973 MARKED EXHIBIT 
84-B) 

MR. GENEST: I have along 
With this, sir, a very bulky and rather primitive 
looking transcript or an attempt at a. transcript of 
the verbatim discussions that took these. My sugges- 
tion would be if it meets  . favor, that my friends 
ook at it and see if they want to file it, if they 
Would like: bt filed, It's a very voluminous and sort 
of primitive transcript, there are many words missing 
ana so on. if my irzvends want. to anspect, 1t, and 
file it later I have no objection. 

MR, ~3COlTS fF suggest it be 
filed, Mr. Commissioner, and then it can be inspected 
by everbody at the Commission Office. It will at least 
be a convenient place to see it. 

THE COMMISSIONER: Will that 
be satisfactory, Mr. Genest? 

MR, GENEST;:.I'm in your 


hands, sir. 


THE COMMISSIONER: I think we'll 
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Mark it then. 


(TRANSCRIPT OF ENGINEERING ENVIRONM ENTAL STUDY 
APRIB’9=13, 1973-MARKED “EXHIBIT *35) 

MR. ANTHONY: Mr. Commissioner, © 
before we proceed may I just ask two questions of Mr. | 
Genest? The first one is with respect to these Minutes, 
could you advise me whether the minutes were prepared | 
at the time, or whether they have beei: prepared as a 


result of the request that came forward last week? 


MR. GENEST: They were prepared 





I believe from the transcript shortly after the meeting, 
They weren't fabricated during this Inquiry. 

MR. ANTHONY: The other ques- 
tion I have is -- really comes out of a meeting of | 
counsel. Originally Lt wasvéexpeetrea "that “the section | 
13-B, dealing with operations and maintenance, would | 
form part of the Phase 1 section of the hearing. In | 

| 
the list we got from Mr. Waddell indicating the | 
first phase, operations and maintenance was not Snails 
and I believe Mr. Genest was going to advise us by the 
end of this week whether or not in fact the operations 
and maintenance panel would be forthcoming at the end 
OF St what part of the Phase 1 operation? 

MR. GENEST: 1 had instructions 
Onvehnat, “and with your Jeave, «sir, I'd like to call 
the operations and maintenance panel as the last panel 
before our final policy panel during this phase. 

THE COMMISSIONER: Well, you 


can proceed on that plan then. Well, Mr. Templeton, | 


f thtnk we re ready for-you, if you"re ready for us. 
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Slusarchuk ,Morgenstern ,Cooper 
Hardy ,Williams 


MROSPEMBEPOBN: TORPRCHSP sure. 


| 
: 
Clark ,Hollingshead,McRoberts 
| 
{ 
Mr. Commissioner, I hope you'll excuse me. My inexper- | 


ience -- this is my first effort at this -- although 


I'm in the very front row of august gentlemen, I'm not 


a lawyer and my questions in my own way apply to the 
effects on the environment, separate from the safety 
and integrity of the pipeline. Incidentally, none 
of my questions or comments apply to tne cross-delta 
route because I didn't want to be involved in an envir- 
onmental impact assessment of a project without first 
having a detailed project description, environm amtal 
dita and some time to study it. 
JOHN IVOR CLARK | 
GARRY WOOD HOLLINGSHEAD | 
EDWARD CHARLES McROBERTS 
WILLIAM ALEXANDER SLUSARCHUK 
NORMAN REUBEN MORGENSTERN 
RICHARD H. COOPER | 
R.M. HARDY 
GUY LESLIE WILLIAMS, resumed: 
CROSS-EXAMINATION BY MR. TEMPLETON: 


Q I want to address a 





question to Doctors Hollingshead, Cooper, Clark and 
Slusarchuk. Each of you expressed, I think, very well 
the geotechnical solutions to various problems that 

you recommend to the applicant. Such solutions as the 
berm for stabilization, and you used the Great Bear 
River as an example, and the work pad on the other side 
of the river, and then you demonstrated a gravel blanke 
at river crossings, and granular material for 
dvainage and erosion controls along some of the slopes, 
and surcharging of the ground surface sometimes with 


granular material to reduce frost heave. So all of these 
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1| require some fairly considerable amounts of granular 
2| Material, and I was wondering if these requirements | 
: had been included in the estimation of borrow, included | 
4 in the application? 

> WITNESS CLARK: Yes sir, my | 
6] understanding is that the estimate of the total gent iey 
7 of borrow requirement, which I believe is of the order | 
S| of 35 million yards, including the Alaska i eee 
s do include these features. In many instances where | 
10 there has not been a site specific design, we have 
11 taken a nominal figure that we think represents what 

oil Might be required. That particular quantity was then 
a3 increased arbitrarily by a 30% contingency and that | 
=) contingency is built into that first number that I ea 
ae tioned. | 
16 | | 
a 
ao 
20 
Zi 
oy) 

an 
24 

25 

26 | 

ai | 
28 | ‘ 

29 
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‘| We have, I should also 
a! say that in the -- our thinking of phase I,we have | 
| considered that gravel would fall mto the category | 
4 | of impact on land and the person who has had the prime | 
>| responsibility of assessing our requirements, locating | 
6 potential sources, relating these sources to access | 
" and soy Onaasmet On this panel, but £ will attempt. to | 
Bi answer any further questions along that line as | 
‘| best possible. 

ag | Q Well, it is very diffi- 
a cult sto sometimes check those, but) in, your example 

a | that you used on the Bear River, and I do notwant to 

-y go through all the computations, but would it sort 

14) of in the board presentation last night it looked 

‘| like that you would use on one crossing of the | 
32 Bear River perhaps 150,000 yards as measured in | 
ee eee eee re ee teas | 

3 | question, but it as a pretty ‘Substantial amount, for 

ta | the berm plus the work area plus the side -- going 

ae up the back of the -- particularly on the North side. 

dal A LT doonot have that 

- exact figure. 

ie | WITNESS HOLLINGSHEAD: 

oe A Dia coutd.contElbuce 

|| something. The temporary work berm or work pad on 

a | tne north side toowhich you xcefer would be built largely 

a | from material excavated from the ditch across the 

ont channel and then of course would be removed following 

sa completion of the créssing. 

sie Q You. would not use gravel? 

i 
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the heading Borrow. There are some other things 


- A I -- there would be 
< very little imported material required for that 
3 particular structure, if any. 
4 Q How about all the material 
) going up the slopes? | 
6 A Much of the volume of | 
7 that stabilization berm would probably be random 
8 material and I would think, I do not know what the | 
9 percentage would be. roa mien get an idea from the | 
10. eeosacaeet fon of the preliminary design drawing, 
11 but there is only a percentage of itthat would be 
12 select material rip-rap. 
13 | Q Now, Ate definintion 
14 of random is local material or granular material that | 
15 you bring in? 
16 A Well, it would probably 
17 be imported from some distance -at that site. 
18 4d) bis Q ‘But using a loose | 
19 definition it is still gravel? 
20 A Yes, it would have to 
21 be good material. 
22 Q Well the reason that 
23 I brought the matter of gravel up was that, an 
24 checking that one section I think you list on your 
25 | sheets in the,I think 240,000 yards of material for | 
26 that section in which the Bear River is located, under | 
is : 
ee for compressor stations and communications towers, | 
29 but it seemed to me that in the sections we looked | 
30 | 


at and it is very difficult to check this, it seems 
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Slusarchuk, Morgenstern, Cooper 
Hardy, Willia ms 
Cross-Exam by Templeton 
to be rather underestimated and I wondered when you 
were optimizing your designs if you are also optimi- 
zing or you were changing the gravel qualities with 
ie 
WITNESS CLARK: 
A I would think they 


would change, but my understanding is that there is 





a 30% contingency built into our current estimates. 
We have’ not optimized,for example,a compressor station | 


which is on | ground that is sloping. It ‘is not 





necessary for instance for the entare pad at a com- | 
pressor station to be on the same level. One coud | 
terrace it at different levels for different facilit- | 
ies and actually reduce it. So I would say. our thinking 
is that in optimization that the change in numbers | 


would not be significantly upwards. 





WITNESS WILLIAMS: : 
A Possibly, Mr. Templeton, | 
in the calculations that you made last night you might 
indicate what percentage of the 150,000 yards or whateyer 
it was,was work pad and berm out into the river that | 
Mr. Hollingshead suggested would be taken from the 


ditch excavation. | 





Q Lado not know, pf J 
can remember that. I will say that 150,000 -- 


perhaps I might have taken 25,000 or something -- 


or -- well, perhaps we could leave it but the point 
I am making is that the Bear River is now twinned 
so that the quantities are really doubled, are they 


not? 
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1 
5 WITNESS HOLLINGSHEAD: 
. A No; six, that 
4 is not true. 
5 Q Are you not going to 
P twin the BEar River? 
7 A NOs Sk 
3 At least the plan does not show it a dual crossing 
9 at this time, no. | 
x Q Well, the plan does not g 
il show it but I thought in the testimony you mentioned 
12 the Bear river. Am I wrong there? | 
= A I believe so sir. | 
14 Q Okay. So to conclude 
1s the gravel you feel that those figures shown on 
4 your application are applicable today using all of 
17 | the techniques that you have spelled out this week? 
3 WITNESS CLARK: | 
19 A On the application 
20 I believe the quantities are shown on the strip 
21 maps. There is a greater breakdown shown in 
52 our report, "Pipeline Related Borrow Studies", 
23 that is listed in our documents and was produced, | 
24 I believe last fall. Now, we were also aware,at 
25 the same time,that the Government of Canada through | 
oe the Department of INdian and NOrthern Affairs, | 
27 were compiling . from all the potential users, | 
23 their requirements and an estimate of the quality | 
29 of their requirements, and we provzded to the | 
gentleman who was compiling this information, what | 
| 
| 


| we saw at that time as our needs being.-- And we were 




















ca: Sets 7 em 


OY price ton soy SBA 


. tke ‘ QM A 
paberars ink «= wt were fons per: astq i ne 
ase 


’ « OF a ll ted 


> 
a | i 


e Jon. eedb naiq ete . Lise J | . 7 ve 
 Uponditnen voy yromteso ele al arigeont (2 dud de wot 
Fatads prone T me ravi soit 983 


us ‘py, 4 
orta oe SVetied F a ad 7: ai 
ebulomo> OF C2 ).¢ato \/ i 
ao Wwole aeumpit sends fede {90% Ley tavexp o> 


| 
| 
hy 4 a ie a FG t. 
| 
| 


| 10 fie pate shor widen kiqgs ozs wolyestlggs “wor 
a 
Sxsow acdh awe Bbelfege avad-mty Jags naipinived ant = 
j rMRAIS eoauTriw uf 


coidasi tage wid nO a A 2 ee 


wiadge odd co’ ewer out seisliaensep sty dobtad ‘Z 
« ‘ee 


ni awote suabldezd tedewre & Bt oped?” agen 


/- = 





| Heetbusa worried Botstein wontoadet 4 ’ aa 
\ beouboag daw Bris ataemiudly svo wi! ponsiooe Sy md hee 
ts, atnws ovals axrew ow Na LLet jt nk 
{ Apuortt shodet Yo sass 9¢0R orks sede «9 nd Zonk 
, r Ea ek luartax0W Soe Heenud to 2 | 
| ee meen 
1 to otemites fi i" Cuan 





ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


tre 


ho 

















2680 
Clark, Hollingshead, McRoberts 
Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 
Cross-Exam by Templeton 


hopeful to have this repwrt actually before these 


hearings in order that we could answer any questions 


particularly in Phase II on the conflicts of use. 


I am informed as 
have this report 
reviewing all of 


the other people 


recently as last night that we now 
-- a day or so ago and we will be 
our requirements in light of what 


indicate as their sequirements. 
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| 
| 


For the more detailed breakdown 


by section and by facility I would refer you to this 
Deport: 

"Granular related or borrow related -- 

Pipeline related borrow studies." 

Q Who was that prepared 
by? 

A That was prepared by 
Northern Engineering, that particular FepoLre,,, ,anG.aLt.s 
listed in our documents. 

Q Now would you agree that 
granular deposits, sir, at least on land, are a non- 
renewable resource? 

A Sorry, I didn't hear the 
€énd of your sentence. 

Q Are a non-renewable 
resource, the gravel deposits on land. 


A I would think that would 


depend upon the use to which they are put. For instance 


if a gravel pit were mined and it was used for a 
temporary stockpile site, it could be re-used. It's 
not going to be destroyed or entered into a different 
form other than that portion of its. use for concrete. 
Q Now I think you demon- 
strated very clearly that gravel is one of your tools 
of your profession, and it's spread over quite a large 
area, and certainly I'm not comparing you with the 
quantities, or your requirements with the quantities 


required for a highway; but it still in future, for 
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future generations, in fairly short supply, the same 
as other resources, and although some places if you 
get into a big pile you can re-use it; but if you spread 


it over all of those features that you've showed on 





your slides, I'm afraid you'd have a very difficult 
time re-using it. 

A Maybe I should clarify, 
Sir, that all of those features that we showed wouldn't 
be granular material. In many cases we have the 


Option to do coring work in bedrock,or in other 


Q And I suppose the environ 


cases we could use borrow material composed of say 7 
Mental implications of quarrying as well as removal of 
| 


gravel deposits. | 
A Absolutely, yes. | 


Q I'm not proposing this 


figure, but supposing a royalty of $1. a cubic yard of 





gravel were to be levied, would you use the same amount 
Of granular material in the same alignment that you 
have? 

A Our designs are based 
on the engineering requiremen ts and have nothing to 
do with anticipated royalties. 

THE COMMISSIONER: Well, would 
you proceed on the assumption. that g mvel will be Frees ly 
available in the sense that 158 won't be required to 


| 


pay fopyit? ; 





A No sir, not at this stage, 


We try to develop a design that would use as little as 
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1 
5 necessary for several reasons, but we have not either 
3 inhibited the design or we have not been excessive on | 
4 the assumption that it's not being paid for. TE 'm not | 
5 Sure if that answers your question, Mr. Templeton, but As 
6 MR. TEMPLETON: It would make 
5 a difference, the price you payyou are doing it economi- | 
3 cally and if there was a very high price you might 
9 alter some of these. | 
if A Well, certainly our 
ll Optimization work will be carried out with a view to 
12 having a more efficient design. 
13 Q Dr. Glusarchuk, you | 
14 described the berm proposed to surcharge the ground | 
1s surface, and the slide that was used, I think, when | 
16 | Mr. Anthony was cross-examining, was perhaps not -- | 
17 it was your test site, I think, and it showed a sur- | 
18 charge of only perhaps a foot or something, whereas | 
19 actually you were talking about perhaps five feet. | 
20 WITNESS SLUSARCHUK: That's 
dL Correct, Gir. On our slide the berm was probably 
22 more correctly called the gpoil pile, it was just that. 
33 Q Well, if we get back | 
a4 to the berm somewhere and perhaps we'll say five feet | 
35 for example, was the ee nee impact of the | 
a removal of the material to construct the berm included | 
27 in the impact assessment in the application? 
28 A- I can't answer that, | 
29 sir. | 
| 


WITNESS CLARK: I wonder, sir, 
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if you would ask that question again? 

Q Was the environmental 
impact caused by the removal of the material to con- 
struct this surcharging berm included in your impact 
assessment? 

A LT would think that in 
what was filed it was not included. We have in this 
report, however, to which I referred earlier, a listing 
of all of the potential sources of borrow, and we have 


had our environmental consultants give us an indication 


as to whether or not they are an area of concern, and 


that's presented there in tabular form, and as a general 


Yule,if they didn't know they would indicate that it's 
a possible area of concern. For instance, in a quarry 


the fish consultant would say, "There's no concern to 








| 
| 





fish." But if there was any area that could be possibly 


affect a stream, he would say, "It requires on-site 
inspection." The same with the consultants on birds 
and the consultants on mammals. 

Q But is the surcharge 


shown with the surcharge included in that? 


A i 

Q The material for the 
surcharging berm, I mean. 

A I assume, sir, that 


you're referring to where the material came from. 
Q ves’. 
A And to the best of my 


knowledge it would be drawn from borrow areas that 


are now designated. An exception would be if we found 


























base wiper” 
| soem. tady ca eto ling meant nbd: 


\% 


abvsens anette Bisiow i a 


ne j 
eins ag even ow bebe land eth pew ai! beth now 
sant & ,astives bor19iR7 L "yoda og tavewod 


| red! e © 
| avet ow bis ,wored te seo Toe teknasoq wit 20 f Aa et 
1 02 : 
| 6 






noiteckbnl as av svip ednodtivenge Linton: 3vee wo bed 
VAG jit 

bas. .eoteh to het ae! oe yeas som ae zartordw ! ja 

Kevonep s a6 bits arc refried ah wand ‘besneeerd a 

esi oad? ejeribas btnoy yorts  wods miibessielct yous 31 etut 
ytrsup « of aonaseck tet - AROS sa mek siaieata. es Fr 

7 7 

a ei 

at 4yaonon Git desc" abe biiow tne harerind: eit oats a ha 


yidizacq 9a bives ted? sone (ne . Saw one 3 joa , 


= 


atte-ne esrinupes AT" «ves bute od wmaeite & D¢ ee | hab 
| pboi Ss ‘nis adned Saenc aris ashe dene. oat re eae | . 
| turns no esandienco! ad? bre ” 
episdoive “oad ei full | 9 


tjeas cd faba am ees 1 nah pwede 


i Listy : Ai hd 


t et 
gut 207 Lebreton att ¢ 


2685 


ALLWEST REPORTING L.-TD,. 


BURNABY 2, B.C. 














ht 
WO 








Clark ,Hollingshead,McRoberts 
Slusarchuk ,Morgenstern ,Cooper 
Hardy ,Williams 

Cross-Exam by Templeton 


that a surcharge was required within an area where 


there isn't a borrow area designated within a reasonable 


distance, and it might involve the opening of a new 
one. But we have not identified,on the mile by mile 
basis,where we would surcharge because our first choice 


is to go to deeper burial. 


{ 
| 
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: Q While there is the 

. environmental implications of the borrow area and 

then there are the possible environmental implications | 
4 haul road 

of the / , I realize that if you are showing 

4 these as snow roads, but weather is always a problem 

6 | and then there are environmental consequences after 

you have built the berm. 

2 A Yes. 

3 Q And I do not see that a 
mu your impact assessment. 

i A No, in the impact assess4 
a | ment I think it would be fair to say there is not 
- specific attention given to a berm,because in no 
case can we now specifically say,in this location | 
- we are going to put a berm. That is part of the | 
me ongoing studies. We see the berm now as a_ technique | 
ai that will inhibit frost heave. 

18 Q But how do we consider | 
a bee Hooks You, say we are going to use this 
i technique, but we do not know where it is or how 
te it is going to be used, so how do you’ estimate | 
impact? 
oe A Well, I would think 
ee that it would not be greatly different from impact : 
= of borrow areas that are now designated and haul | 
fe roads that are now designated and in so far as im- 
? pact on the right-of-way, the problems for instance 
gh of cross-drainage are by andlarge similar to the | 
spoil mound. It is a bigger spoit mound, a wider | 
22 spoil mound and somewhat higher, but in many cases 
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it would not be a great deal higher. 

Q Well, I think a five-foot 
high berm with stable side slopes is a fairly -- would | 
have to have a lot of weight tobe of any use and it 
has to be stable so it is a lot of material to move | 
and that causes impact. | 

A A five-foot high example 
would be an extreme event. I think if we talked 
about the more average case, we would be looking at 


more commonly 
two and a half to three feet,/than we would with | 


five feet. 
Q Welly t ise Still a | 
fairly sizeable amount of material. | 
A Yes, it would be 
about, as Dr. Slusarchuk pointed out, 30 or so feet 
wide. It would be a very gentle side slope,mounded 
up.and it would fit in with the overall right-of-way of 
a 120 foot widths . | 
Q Well, how do you intend | 
to handle the impact on the environment of the | 
berm itself, in other words the drainage, the longi- 
tudinal drainage. I think you mentioned the 
-- that you would have some cuts across the berm 
every once in awhile to handle some of the cross- 
drainage, but that sometimes presents problems too 
in that it concentrates the water and possibly can 


} 


have downstream effects. 





A~ Yes, we would have these | 


berm breaks at discreet, defined drainage courses 


that now exist and there would be somewhat greater | 
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flow at certain periods of the year in that location. 
The flow along the berm where we have a side slope, 
would carry the water to these courses and then 
redirect it through and then we would use the usual 
techniques for instance of highway construc- 
tion and so -on of dispersing it on the down slope 
Side. 

Q Well, hat is right, but | 

| 

you are building this in the winter and it is not | 
as easy to figure out the drainage or are you going 
to design this ahead of time? 


A No, the drainage, the 


type of berm break would be designed ahead of time, 





but the exact position where it goes would be determined 
by the survey that precedes construction. It would be 
marked in the summertime. 

YOu see, if we said,put a 
berm break at Milepost 592.467, which we picked off 


the map, it might be better off at .468 and we cannot 





tell that unless we get in the field and this, as 
I am sure aware, is a common thing for, during the | 
sruvey, to mark the discreet courses, drainage | 
courses where the berm breaks will go. 

Q And easOu dO nOteantici= 
pte problems that will require you to come back and 


repair the downstream in case you had erosion? 





A We would see that in 
the first three years there would probably be a 
fair bit of cosmetic treatment during maintenance. 


Q4 This would)be done,in 
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7 the summertime? | 
: A It would be identified | 
: in the summertime.As to when it was carried out would | 
: depend upon the ‘scope and severity and edhe If | 
5 | 


it was the simple case of landing two men with a 
6 which 
| helicopter,/I am sure it will be in many cases, | 




















, 
that would be done in the summertime. | 
8 | 
Q Would this be done by | 
9 | 
helicopter? 
10 | 
A say, it its were a 
8 | 
simple case such as a blocked berm break, clearing 
12 | 
away some debris, this could be done -- 
BS 
Q am talking, “say, of 
14 
erosion downstream; | 
INS 
A Yes, again, the 
16 | 
erosion can cover a wide range of severity. One 
any 
thing is that the cross-drainage that we are 
18 
talking about is generally relatively 
1's) . 
flat slopes, because if the slope is steep,we do not | 
20 
gO across it. We want to go at right angles to the 
neal 
contours so that berm breaks and erosion associated 
PPE 
wih berm breaks, then do not much enter into it. 
Ze : 
There we have the chevron drainage pattern which 
24 
can go either direction as we showed on some of 
Ips 
| the slides earlier. 
26 
But the point you were asking, 
27 
sir, if I understand you, would we repair erosion 
28 x 
problems in the summer or in the winter, and I would 
29 
say that depends on the severity. In certain in- 
30 
stances one could, I would suspect, with labourers, 
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shovels and so .on and a bit of equipment, doa 
type of treatment that would inhibit further erosion 
and any large repairs could be done in the winter, 
but the minor repairs I think would be done in the 
summer. It is entirely dependent upon the type of 
terrain and so on. | 

Q The problem that I see | 

is if you are going to -= if you have got an”erosion;, | 
and I am not talking © what two or three 


people could repair, but you have to use equipment, 


how do you get in in the summertime without making | 





roads across the terrain? | 
A Well, again, here 
we have gone through gravel, which we have seen as | 
Phase 2 and we have gone now into summer repairs 
which we see as operation... and maintenance, but 
Q I think the problem 
there, Dr. Clark, though is -- we all have this problem 


how you split a complex thing into a bunch of 





segments -- ‘what do we do? Wait until Mr. Horte | 


comes and ask him or -- ? 
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" Cross-Exam by Templeton | 
2 | A Could you give me a | 
3 Specific example and I'll try to give you a specific | 
‘a answer to it? It's very difficult to generalize. If | 
5 we were along the Arctic coast, we would be using quite 
6 | different equipment than if we're two miles out of | 
7 Norman Wells, so perhaps I could be more specific if | 
8 you could ask the question in a more specific manner. 

9 Q Well, take an area, Say 

Th in the Travailant Lake region, and you would have -- 

VY where you were on a side slope and you had a break, 

12 are you going to say there aren't any slopes on 

us Travaillant Lake? I think if you knew the location 

14 there is, but -- all right, if that bothers you,I'll | 

Bake 2c, On Che Gther side or the river then, on the | 
iG west’ side of the delta,where need are some slide | 
17 slopes, and supposing you had some erosion, and it was | 

18 too big for a few men to fepale. what would you do? | 

19 A Well», first of ‘all to | 

20 try to get the whole thing in perspective, we've got 

24 erosion, therefore we've had a lot of running water. 

oy, Agreed? Now during the spring breakup the ground is 

2% frozen, so it's probably not associated with the snow 

24 run-off, it's then associated with a short intense 

25 summer rainfall. Does that sort of set the stage? 

aa Q Erosion can happen, I 

WF suppose there are times when you can get erosion with 

28 snow although usually you don't. 

29 A Yes. Well, I think that 





30] the erosion resistance is probably more when it's frozeh. 
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Q O.K., we'll take a summer 
storm. 

A Well, we would have to 
assess the probability of the reoccurrence of that is, 
and our concern would first of all be, are we in 


danger of losing the pipeline? Secondly, what is the 


access, and is there a danger of furt!er events happen- 


ing that might cause excessive siltation this summer, 
Fight now? And in that case, it would be necessary 
perhaps to move in repair crews and equipment, and I 
would see in that situation,a low ground pressure 
vehicle or air cushion vehicle that could handle that. 
Q P might, put another “if” 


in there when you said, "Are we in danger of losing 


the pipeline?" I might say, "Are we in danger of 
damaging the terrain," as one of the hypothesis. 
A I see those very 


closely related, sir. 

Q Well, not always. Dr. 
Morgenstern, I think you concluded your overview with 
the statement that the pipeline can be constructed in 
a safe and en vironmentally acceptable felis 
think that was part of the last sentence SGELVOUD Over 


view. Would you outline the scope of the env#ronment 


considered, you know, environment is a surrounding 


but it depends on how far you consider the surroundings 


Does it include the environment just surrounding the 
pipeline, or the whole biotic and abiotic environment, 


including birds and fish and mammals and land in its 
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natural state and those things? 
WITNESS MORGENSTERN: Well, 

Clearly it includes the total eco system. I think the 
context in which you're quoting me was with regard to 


Slope stability, though I've generalized beyond that. 


Q its, on. page 2363.4 "This 





concern has been addressed in a syste istic manner, 





key problems peculiar to permafrost terrain have been | 
resolved. The results of these studies have been applie 
in the design of this pipeline so that with regard to 
considerations of slope stability, in my view this 
Pipeline can be constructed in a safe and environmen- 
tally acceptable manner.” | 
A Yes. 


Q But when you use the 





‘environmentally acceptable manner, are you including 
all of the ecosystem that*you're talking -- the whole 
ecosystem? 

A Yes, when we evaluate 


the degree of security, for example, of the slope along 





a river,one of the factors that would be considered 
in that evaluation would be the implications of land 
slides on fish, the siltation, the cpa (pees that 
might occur from a_ slide moving into a river. In 
the event that that was sensitive from a fish point of 
view, that particular location, in my view a higher 


degree of security for that .slope would be needed than 





otherwise, though of course,at all times,those slides 





would occur to threaten the integrity of the pipe. 


QO But the environment is 
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| 
| 


bigger than fish because it may be affecting the drainage 


to the wet lands and the birds and the mammals and other 
things. | 
A Certainly, and I just | 


drew one example. I have no question that the environ-4 





e i 
Mental influences of mass movements are one of the | 


| 


controlling factors in predicating the required degree 


of security of the slope. No doubt about it. 

Q But you consider the | 
ecosystem around it? 

A Vest 

Q Thankny ougeDraClark oan 





answer to a question on page 2234 of the transcript, | 
you say that a chilled pipeline is environmentally | 
and geotechnically sound. Would you -- what is your 
concept? Is it the same as Dr. Morgenstern's about 

the environment, that you're considering the ecosystem?! 

WITNESS CLARK: Yes, and the 
type of advice is based on a eat ecosystem concept. 
That's certainly my belief. 

Q Well, you know, we've 
had,all week there's been a great deal of technical 
discussion on the very maior efforts that your group 
has made to maintain the integrity of the pipeline, but 
I've heard very few references of the effects of the 
proposed works on the natural environment. You know, 
in all the discussions back and forth, I don't think 
there are very many Re ee ee -- and I'm not saying 


that you should have said after every sentence there 


is no environmental problems -- but -- 
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MR. GENEST: Excuse me for 
‘ interrupting, Mr. Templeton. I understand that you 
s have -a doctorate that you would rather not disclose. 
: The reason for that, sir, Mr. Commissioner, of course 
: is the phasing that we are prepared to come back at 
| Phase 2 and talk about the same things and the effect 
i of them on the land and the air and the water and 
2 the sea and the animal life, and natuaily I have not 
a directed questions to the panel in relation to the 
a Particular concerns Mr. Templeton is speaking of today. 
11 MR. TEMPLETON: Well, I recogniz 
— the problem and it's the same problem that you have on 
13] a complex subject, but when you're talking about 
al inter-disciplinary studies you ‘can't always break it 
a down into a group of disciplines, and treat one and 
Ze say,, "I'm not going to worry about the other because 
- that will come later," because the other fellow when 
a he comes later says, "I didn't do the geotechnical"and 
ae this inter-disciplinary study is a very difficult thing 
say and I can't help,but M r. Genest quotes you on page 
= 2192 where you said that: 
oa "Inter-disciplinary question is =-' inter- 
= disciplinary means that you have more than 
a one kind of expert going along on a trip." 
= Dr. @Giarkrsaid, {Yes«sirs! 
ad Apart from the definition of 
ie "trip" -- which is facetious, I figure it requires 
che considerably,inter-disciplinaxy studies means trade- 
= offs of the various disciplines, it doesn't mean, I 
30 


| don't think, that one discipline is the boss and he 
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Cross-Exam by Templeton ) 
gets a few bits of advice, I think they have to have 
trade-offs as to what this does, and when you have this 
route, you considered the various environmental concerns 
and perhaps social concerns, and I really didn't hear 
any of this. I recognize that we've broken it down into 


segments, but you would think that that would show up | 


if there was really inter-disciplinary studies going 





on. 
THE COMMISSIONER: Well, you | 
Carry on in your own way, Mr. Templeton, and I certainl 


-~ you have my permission to do this in your own way 


and Wit it 1O0Ks to fr. Genest a little’ later” on” as if | 
he's still unhappy about it, he can bring that to my | 
attention and we will reconsider it. | 


MR. GENEST: I wasn't unhappy ; 
sir, I just was trying to alleviate Mr.'Templeton's 
own seeming unhappiness, W2th a Lack ofinformation” on | 
the subject that interests him. 

WITNESS CLARK: I wonder, Mr. 
Templeton, if we could, during Chev rs cuss 20n 2-1 
lost the question. 

MR. TEMPLETON: I hope it was 
a question. 

Q Well, the question -- and 
Pauon ct reatly think that you lost “it; I°think Pact ee 
was that do you really feel that you're doing inter- 
disciplinary studies and taking into account and with 
proper weighting the environm ental issues in these 
studies and designs that you're doing, or are you 


weighing it mostly in favor of the pipeline and then 
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one particular river crossing where,since the time that 
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seeing if there are environmental consequences? 
A Indeed, I do believe that 
we really are taking an inter-disciplinary approach to | 
this design. I can give you some examples. I'm sure 
there are many others. For example, last year we 
had,what I would call a very detailed reconnaissance | 
of the coastal route in Alaska and on that recomnaissance 
was Dr. Banfield, who was looking at it in a pretty | 
broad scale for us because of his many talents in that 
area, but in particular at mammals. Dr. McCart, the 
fish biologist, Dr. Swinesberg, the ornathologist, 


Mr. Ray Glasrude of Northern Engineering who is a 


wildlife biologist, engineers included Dr. Hollingshead,| 





our civil engineer Mr. Frank McLean, Dr. McRoberts, 


myself, and we looked at every aspect that affected or 


concerned any one of those people, and I can recall 


pechae laid out our route across that. particular river, 
and the time of our reconnaissance, a small slide had 

developed. Well, Dr. McRoberts and Tr Looked at Lt ELrom, fi 
the aspect of the soil mechanics. It was a very shallow | 


slide and we felt it could be built through there but 





it would be better to move it and by a bit of on-ground 
reconnaissance we found a place about 500 feet away. 
Now meanwhile Dr. Banfield was looking at the same 
thing from his point of view, and he saw things that 

we saw but he interpreted them in a different light. 

He saw that because of these, VoOuL wicvess. 2) LOL 
instance caribou, were now using that landslide and 


he also saw -- and this relates to other talents that 
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Cross-Exam by Templeton 
he has in that field that they were using it as a 
mineral lick; and he looked around and he picked what 
he thought was a better crossing, and we both picked 
the identical spot, the identical spot for different 
reasons, and that's why I say I think that these are 
very closely related -- the engineering aspects and 
the concern for the environment, I think there's a 
diréetalink?t 

There are other examples of 
chat. 

Q I think there are many 
examples where the phrase was used quite often, "What 


‘ 


is good for the pipeline is good for the environment,’ 





but there are also other examples such as the diversion | 


of water from downstream areas that I think I would 
disagree with. 

A f4m havingnasdittle 
difficulty hearing you, sir. 

Q Oh ,PSOrrys Say the 
diversion of waters from -- which may be to the 
advantage of the pipeline, may not be to the advantage 
of the environment. I don't think it's oe og 


A I would certainly agree 


that there are exceptions to any rule or any situation 


that we can conceive. 

Q te tha nkijy Dine Clank, 
yesterday yau said regarding alternative procedures, 
both to do it a different way -- this is page 2664, 


"To do it a different way there would have to 
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be an engineering or economic advantage, haut 
we haven't seen any impediment in what there 
is now." 


Where was the environment? | 
| 


A Well, I can only emphasize 
that I see these directly linked. If I say "an engineer— 
ing advantage" I'm talking about for instance slope 
stability, and I think slope stability is very closely | 
related to the en vironment. But there are also 
examples where -- 

Q Le Ss not. related to say 
birds very well. 


A I would think,that from 


my discussions in inter-disciplinary studies that the 





bird people might take a different point of view. 


} 


| 
They see situations where slope stability is distinctly 


related to birds. 


Q Well, I can see where 


that a curing of a problem with a pipeline is necessarily 





advantageous to birds; if you don't do it it may cause 
some troubles. 
A Well, we try to look at 
it in a total ecosystem concept, and where,if we effec 
ariparian area,that we are going to effect small 
mammals that are going to affect birds because they 
feed on small mammals, that's generally the concept 


we try to look at in terms of habitat. 


Q Could we turn to your 


prepared evidence on page 18 in the middle paragraph? 
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I don't know how you do these -- achieve the design 


specification requirements for drainage facilities when | 


you re doing 1 in the wintertime. .Can you =- or are 

you really going to design all those in the summertodme? 
A Well, the design would 

be specified and laid out in a conceptual way. The 


point where it would be applied in the field would be 


i : | 
determined in the summertime. For example, we will havd 


Specified how,for a particular drainage course,a mound 
break would be built, and the survey crew in the field 
will identify the location where it will be built, and 
that would be done in the summertime. 

Q These will be serviced 
without track vehicles? How do all these -- quite 
a bit of summer activity and I was just wondering 
how you service these? 

A tT would say that. that 
depends on the extent of the servicing, and I'm sure 
Mr. Williams can broaden on this. 

WITNESS WILLIAMS: Yes, we 


have done quite an extensive study on various methods 


of survying the line, including both winter and summer 


and at the present our proposed method is to do it 
in the summertime with crews mainly walking onthe 
line. They would be taken to the work area by heli- 
copter and the line cut in, if necessary, in the 
boreal forest would be done with hand chain saws. 
The crews would probably fave on a barge that would 
be moved along the river every two or three weeks 


to put them closer to their work, but they would be 


| 
| 


| 
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1 Cross-Exam by Templeton 

2| transported from their living quarters to the work 

, area mainly by helicopter or by walking. We don't have 

4 any plans for using s&t track vehicles, for instance, 

5 | along the survey line in the summertime. | 
| Q O.K. On page 19 of the | 
| -- of this exhibit, I don't believe you addressed Wek” 
| self to the problems of stability -- well, mainly | 
| Stability, I suppose, of abandonment with the | 
10 -- bearing in mind that there has been an ice buildup 

1 around the chilled pipeline, and this can cause some 

12| instability at that time. 
13 | MR. GENEST: We intend to | 
% deal with the subject of abandonment in Phase 2, Mr. 
15 | Commissioner. 
16 WITNESS CLARK: I would also | 
17 | Mr. Templeton, refer you to question 56 in the response | 
18 to the PAAG request for supplementary information. That | 
19 | deals with some aspects of abandonment relative to the | 
20 chilled pipeline. | 
1 MRESTEMPLETON:?*0".K. -°R'L1 
32 withdraw that. 
23 Q Now I think on page 21 
24 | you mention snow roads. What are your alternatives | 
25 | if insufficient snow exists to construct the snow roads 
6 WITNESS WILLIAMS: Mr. Templeto 
27 we have dealt with this question quite extensively in | 
oe one of the responses to the_Bipeline Assessment Group. | 
29 If you haven't had an opportunity to read it, I could 
30 get the number here. | 
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Q NO, 22 you could, Just —= 
I don't need to read the exhibit. What I am really 
getting at,is do you intend to make snow, I guess. 
If there isn't enough snow, are you SOERS to make it? 

A Yes, in this response to 
the question -- I still didn't find the number -- but 
that is suggested as one means of getting an early 
Start in a year of very light snowfall. But we have, 
during the research work at Inuvik we did have a 
snow-manufacturing machine. We did find it a pretty 
Slow process and we have been back to the manufacturers 
and they have done some more work on larger equipment 


that would be better adaptable to our use. In addition, | 


at Inuvik -- and this snow road was constructed in 
early 1974 =-- no, in December, November-December of 
Jf 
QO Yes. | 
A A Bil happened to be 


a particularly light early snowfall year, as compared 
tO the previous year, for instance, where I think there 
was 30-odd inches at Inuvik in October. It was a light 
year. We did try snow manufacturing. We think that 
it has its application. We also harvested snow from 


Dolemite Lake and hauled it to the site. In fact that's| 


{ 
the way most of the snow road was constructed. We | 





think this is a viable alternative to using natural | 
snow that falls where we require it, and we were 
successful in constructing jin our opinion,a very good | 
snow road early in the year,in a year of very light 


natural snowfall. 
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Q I do not dispute that. 
The question though is, is the very sizeable amounts 
of water required to make snow and the access roads 
to the lakes when you want to harvest the snow off 
of the lake and the environmental effects of all this 


taken into account in ‘your impact assessment? 





WITNESS WILLIAMS: 

















ay A ‘I would say Ehe report 
F on the work at Inuvik and at Norman Wells and other 
id locations and the response that we have made to the 
am Assessment Group has had review by environmentalists. | 
cg Q Tio tne 1dkes =="—you know , 
‘eu we are talking about removing verysizeable amounts of | 
_ water from many lakes along the route... I did not 
si see anything in the assessment that said that. 
soak | A In another response to the 
a Assessment Group where we estimated the quantities 
ae of water required,we picked a couple of typical eoraaaa 
zd and indicated what our estimate of the water | 
i requirempat for snow road construction would be. | 
> Certainly in our opinion it is much less water is gece 
is required when you are converting it to snow through 
a snow gun, than it would be Ze you constructed 
an ice road by sprinkling water on the tundra or | 
| the surface or what have you. | 
- Q I would agree with that. | 
Buta lot depends on where you take the water | 
a | from, as to whether it is a significant amount or 
73) 
not. | 
30 ; | 
| On page 28 in ireference to | 
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the coastal route, you state, "It presents 
no major problems." Are you speaking about engineering 
problems of the pipeline or the whole probkbm including 
the ecosystem? 

WITNESS CLARK: 

A I would suggest that 


that is the total problem including the ecosystem, 


when one takes into account the routing of the line 


and the timing of construction, the timing of patrols, | 


the frequency of patrols, these have all been 
looked at in detail by both environmentalists and 
engineers and each have their concerns. I believe 
that by and large they have been satisfied to the 
extent possible. 

Q iam, Not trying to 
say that this is an easy thing and you have not done 
it because I recognize the problem, but how do you 
weigh the effect on birds and the effect of say, 
putting a pipeline across a very unique landscape? 
There are not any more of those on the mainland 
of Canada that I know of like that, and the risk 
of the calving grounds of the Caribou herd, I 
realize that you are not really in the calving 
grounds but you are pretty close and if you have 
summer operations for a compressor station there are 
effects, and people and machines and all the problems 
that people and machines bring on,so is there -- I 
do not know how you weigh that and I would like 


to hear how you do it. 


A Well, that was 
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Cross-Exam by Templeton 
discussed by panel one to some extent. From our 
point of view we are charged with the responsibility 
of developing a design, and when we develop that 
design we approach it on an interdisciplinary basis 
and in order to develop that design we have to collect 
a substantial amount of field data, and in 
collecting that field data, we work closely with the 
Environmental consultants,as well as engineers. -- 
And we bring to bear ell of the points of view. 
There is no blind lady that is holding two scales 
that is going to weigh one or the other. A lot of 
it is judgment and we do not rely entirely on our 
own judgment, we rely on experts in other disciplines 
to advise us and we respond and interrelate with them 
and come up with what we think is’ a solution that 
presents no major problems. 

Q Well, I suppose that 

every environmentalist would weigh that in his own 
moka a blind lady he would weigh it in a different 


way and I am trying to ask if you have biases too, 


I suppose -- 





A Indeed, I would admit 
tCoqthat.. sir. We have given ground on many occasions, 
Q You mentioned, Dr. 


Clark, that rerouting the new alignment east of the 
Mackenzie by Fort Simpsontms closé to twice as many 
lakes as the other route. In the amendment - provided 
for the relocation, I do not notice any geotechnical 
information. 


A There is the terrain 


\ 
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| 
| 
| 
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typing of course and -- 

Q Yeg, there is the 
terrain typing from aerial photographs -- 

A Yeg, now we viewed 
that at the time as being a lateral shift of the 
line and at that point in time we had completed our, 
or were near completing our analysis of several 
thousands of bore holes which were analysed for 
each terain unit and we were very confident that for 
application, purposes, for feasibility, that the 
terrain information gave us enough data to have an 
input into the drawing of the line. Now, there is 
no question that there are many areas along that 
route that will require a detailed geotechnical 
investigation and we have, for instance,right now, 
land use permits to pick up this bore hole information, 
to gather samples, to do tests. We have made 
soundings. of the river, but we also recognize 
this with every river of any significant size and 
slopes that we will require drilling in the river, 
we will require drilling in the banks biiteitahasenot 
been done -- 

Q _ I can understand 
but I think what you just said was tat you are 
confident of the engineering, your engineering 
capabilities to make a safe and adequate structure, 
but you did not mention the environment. 

A Well, again, I use these 
things interchangeably, in concert with people looking 


at terrain -- we had vegetation people classifying 
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1 vegetation and looking at that. We had the 
- environmental consultants giving their preliminary 
3 assessment and they feel the same as we do that 
4 there will be a certain amount of field work still 
5 | required there. | 
6 | Q Did you want to add | 
7 anything else? 
” A No, tsir arcthat tis-sist . 
@ THE COMMISSIONER: Could | 
=| i ask a question, Mr. Templeton. 
sa Q When you adopted that | 
a route change, the route that. now takes you east | 
of Fort Simpson and avoids the crossing of the earcee 
“ was there any consultation with the environmental 
se people at Northern Engineering about that new 
sa | route, before the route as we know Tey, chat. £s).a5 
ad contained in the amended application was pte fomiard? 
= | WITNESS WILLIAMS: 
19 

A Mr. Commissioner, | 
ial I think last week I testified that when we started | 
= seriously looking at the Fort Simpson alternative 
which was, I think, was early '74, that the information 
e was then given to the environmentalists almost 
«| simultaneously for their inspection. 

25 Q Wem bs. or atk yk | 
46 | 
am trying to understand the significance on an 
= answer you gave a moment ago to Mr. Templeton. You | 
RS | 
ey said that along the new route, on the east side of 

23 


Fort Simpson which extends for 297 miles, that 


ord you had carried out terrain typing from aerial 
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photographs, but that you had not carried out any 
bore hole work. Is that -- do I understand this 
correctly, is that the situation? 

WITNESS CLARK: 

A Yes, sir. 

Q Well,had your environ- 
mentalists been on the ground, so to speak,over that 
297 mile route at the time that the proposal was 
given to them for their inspection in the way that 
Mr. Williams has just now outlined? 


A “My recollection is 


that some of them had. Do you recall -- 


WITNESS WILLIAMS: 

A I am sure that they 
had not been over the complete line, but eee 
in their earlier studies) going back several 


} 


years that they had Lay aes of that alternative. 
Riso intmd — = ini July,,i think) it was of '74 7 ! 
participated in a reconnaissance, a detailed 

reconnaissance with Mr. Day and Mr. Watson looking 


at the route as filed and comparing it against the 


route as amended and with the exception of the 





Ebbutt Hill feature, we could find really very little 
difference. It is only a lateral shift of, I think | 
at the most,. 25 miles and for the most part, as | 
I say, except for the Ebbutt Hills feature, the 


terrain is very similar. 
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MR. TEMPLETON: Mr. Clark, 

your impact assessment was submitted before you did 

-- before you came up with this re-location, I believe. 
WITNESS CLARK: Yes. 


Q Your revision, and I guess 





it's called 14-D sub-section (7), I think that's the 
new volume regarding the re-location, you have a few | 
-- I don't know how many pages but there are very few | 
pages regarding the environment:. You have a list of 

birds, no geotechnical information, and I'm wondering 


if you consider that an impact assessment of fairly 





Substantial length of line? I think the environmental 
impact of the project, this is in the revised, I 
think it's sub-section (7), re hee the right title 
description for that volume? Or "16 Lt Exhibat 667, | 


wuld that be it? 


A Yes, I have Exhibit 66 | 
here. | 
Q The environmental impact 
Starts on page’ 16 and goes through to 19 -= sorry, 
20, and then there is -- well, just to 20. Is this 


an adequate impact assessment? 
A ‘I think it would have to | 
be read in the context that it is a lateral shift and | 
it would certainly -- the total impact assessm ent would 
have a bearing on this particular section of the route 
as well. 
Q Well, lateral - 
A As to your question of 


question of whether it's adequate, adequate for whom? 
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i Ctoss-Exam by Templeton | 
; We felt it was adequate. | 
: Q I could make a suggestion. 
4 I believe the onus of proof of the effects on the | 
S Environment iS up) to. the vapp.icant, i1sn-t.1t? : 
‘ A I believe that since it | 
5 was filed it was accepted as adequate by our client, 
$ for the purposes to which it was to be put. | 
a Q So we should ask Mr. 
19 Horte again, should we? 
ii MERs GENBST: Well. sir, I 
‘2 don't like to use technical objections with Mr. 
i3 Templeton, but surely again that is a matter for | 
14 your judgment and for debateAin argument, whether it | 
15 is adequate or not. I gather Mr. Templeton feels it's : 
16 not a Vets address you on that, you have to make that | 
17 determination. | 
18 THE COMMISSIONER: Yes, I Ahk 
19 thatis a sound objection. Mr. Clark and his colleagues 
55 IT am sure if you pressed them, would say, "Yes, it 
51 is adequate," and I think if we were to press you, you 
59 Might conceivably suggest to us it was not adequate. 
33 We might not be an awful lot farther ahead simply be- 
24 cause we probably all knew that SATS 
95 (LAUGHTER) 
56 | MR. TEMPLETON: I'm certainly 
37 learning a lot this morning. 
2g Og Dr. Clark said that the 
sa 8 amount of differential heave over the pipeline length 


of 100 to 150 feet should not exceed 2 1/2 BOWS See, 
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Eythink. 
A I. believe that's correct, | 
Sir. 


Q This is quite a range and 





once Beata I'm not talking about the integrity of the 
pipe because I'm talking about the consequences if it 
does fail, you know, how yau get in to repair it, and 
I'm worried about running all over the coastal plain or 
wherever you have to, and I wonder if,;because this is 
Such a pretty wide range and also it's a rather unusual 
Boh oak whee cor a large diameter thick walled pipe, 
hadn't 


that you,considered having some kind of atest so that 


| 





you could narrow down that range and we're not -- we | 
wouldn't be so worried about ‘you going in and repairing 
a line break in the summertime. | 
A Do you want me to address | 
the line break repair, or the stress to the curvature? | 
Q I think my guestion was 
that I'm concerned about all line breaks in the summer 
that you have to fix in the summertime; but then of 
course you don't know where they are,so it's a little 
hard to gay what you're going to do, I suppose. Perhaps 


you,can,;sbut.Tawould have thought that perhaps a test | 





would have -- so that we woud know what stresses you 
were taking into account, would be ,what are the chances |! 
of a break. | 

A Well, from our point of 
view, again we would be faced with a particular region, | 
what allowable curvature the pipe can tolerate without 


breaking, without being over-stressed, and it's our 
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; charge then to come up with a design that would keep | 
4 the movement to within those limits. Now insofar as | 
: Summer repair is concerned, we're in areas of unfrozen | 
ae soil of course, because that is the only place where | 
>| we would have frost heave. 
6] Q But "you Can®shave-a line | 
| 
1 break apart from frost heave. | 
io A Oh, I was dealing with 
* this differential heave associated with frost heave. 
od Well, as I think Mr. Williams has cited some examples 
- of how summer repairs would be carried out and I know 
ia that these questions will be put to -- 
4 Q The main question now | 
+4 then was this is a theoretical -- you're -- it's a 
4 theoretical calculation that yu arrived at rather than | 
i a theoretical calculation plus a test, to figure out | 
7 the capabilities of the pipe to withstand differential | 
a settlement from any cause. | 
= A I think we're getting 
of into stress analysis, sir, and I don't purport to be 
- an expert on stress analysis, but there will be one 
os on the next panel and I cannot go into the detailed 
Fh stress analysis. 
24 
QO Om: 
25 | 
ig A We are given bounds eee 
i which we have to work. Our job is to make sure that 
| 
iS the design satisfies those bounds, and insofar as 
By repairs are concerned, our job is to make sure there's | 


no need for repairs and if we fail, then there is a need. 
30 
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Q Well, I'll leave it 


till the next panel then regarding stresss. DE. Skus- 


archuk, you said that the company could monitor the 
heave of the pipe, and if the heave is found to be 
excessive, remedial measures could be taken. I think 
that's on page 2341. What are these measures? 

WITNESS SLUSARCHUK: The 
remedial measures, sir? 

Q Yess 

A Surcharging, sir, would 
be one. Going in and putting some more surcharge over 
top Ofosthe virozen tbwalbi: 

Q Is that the only one? 
Would you take out frost-susceptible material? 

A If it was on a very 


localized basis there, we could steam inject and 








thaw out, for example, a little bit. There is jie aca 


under the pipe, we certainly wouldn't propose that for 
@ very great length, that's for sure. 

Q Would these be -- when 
would you do these, what time of the year? 


A Well, sir, again you're 


asking me questions that I'm not the best to respond to 


WITNESS CLARK: Perhaps I 


could add a bit to that in that frost heave occurs over 


a period of time at a diminishing rate, as we've shown, 


that there would be flexibility as to the time of 


year. I could not see anything happening with respect 


to frost heave so dramatically that it would require 


instant response. I believe that in many c ases the 
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preventive measures could be carried out in the winter. 
Q O.K, On page 6 of the 

prepared evidence,are the areas where the frost-susceptible 

SOils will be replaced presently known? | 


A We have not done a mile 





by mile design as yet. We have an indication of frost 
susceptibility. 
Q Do you have any idea when 
-- how deep you would take out frost-susceptible soil? 
A It would depend upon 
Site conditions and how -- there's two reasons to take 
out frost-susceptible soils, one is we replace it with 
a non-frost-susceptible material, the frost bulb 
penetrates much more quickly as I know you are aware, 
and the resistance at the freezing front is then | 


increased rapidly;also within the zones through which 





itpenetrates there would be no ice lensing, so we get 





two benefits: 


(1) is the fast penetration of the frost bulb, and 
(2) is a limiting ice lensing within that material. 

I wouldn't see that this 
particular solution would be widespread. It would be 
in local areas. 

Q And the material that 
you'd replace the frost-susceptible soil with is al- 
meady shown in the gravel. 


A There are approxim ations 


made. Any material of non-frost susceptible criteria -+ 
coarse sands or gravel or crushed rock -- could be used 


there. 
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| 
Clark ,Hollingshead,McRoberts | 
| 
Q ivdlike, £0 Gurn now £6 
| the frost bulb, and I have a little difficulty accepting 
the description of a frost bulb,which has a somewhat 
| Spherical shape to me. I don't want to over-dramatize | 
ey Obut Le's@circilareinone end cross=section, but in 
| longitudinal direction it could be described as a wall, 
and perhaps that's not a fair term but if you could 


Suggest one not so dramatic I'd be willing to accept 
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l A That is quite acceptable, 
2 | ee 
7 Q WE11, has the downstream 
| environmental effects of the problems associated with 
| this frost wall or wall of frozen material or whatever 
6 | you;call it, been estimated? 
7 | A They have been discuesed | 
8 | at lenghth and we again,in design:ihave put forward | 
9| a number of conceptual designs that we believe will 
“4d Satisfy the drainage requirements and prevent ex- | 
11 | tensive downstream shadow effects. | 
12] Q This includes the wetlands 
13 | because this is a pretty long wall now, it extends | 
£4 | from the Alberta border all the way north, does it 
15 | not? 
is A It extends from the 
17 | Alberta border all the way north and I would not 
18 conceive of it -- or I would not visualize it as 
19} a wall in permafrost soils. | 
20 Q Well; Thrispa Erozen 
21 bLlosk aap eto: 15,-feet chigh aris it not? | 
22 A Perhaps in perma-frozen soi} 
23 it would perhaps be better to visualize it as a 
24 brick pin the wall i++ 
eo Q Rrdon me? | 
26 | A As a brick in the wall--| 
a7 the soil: around the pipe is frozen, but the soil | 
28 around -- the soil is all frozen in permafrost 
29 soils. 
30 | Q All right, what you 








masta utrot, ad4 aed iti oO iz 
dae £0tp thank anda, odd, Sei #0 ae | 
sSredadw xo lokustem hatat 20’ Liew vo Liaw, daox> wily th 
Shodan ves nied ge Lio goy | 

benevse(S ated oval yaoi? 6 i a Ea 
Digweed? siq = adv apbesh Way Mean) ow Bre citipnet ts: 
ibiw epatiod Syed? or rees isulgtaries Xo) sodinne. & 
“#9 iteyote bos pings lvoe opened Ge wae tsee, of 
27989 24 webert= me otc a wots sviened a 

mac 3sey.siii asbutane anit 0 

26a03%9 47 ,won llew pagl yieqdq 29k Sida eausced 
Si/29o08 «ator Yaw ott Gilg ished aaeedtA ody mo3t 
Ston 















Say wom -abasses WI A 
Jon bliow I Bra aszoa gee) Sad - esbyod pixedLA~ ~ 
46 ti selievel? Jor eae [ tc ~- @8 Jo evisanes. 

eliok Jeers heureg ti fIew 6. 


isjen!l 6s @f 4% , bfew *) j 
. 
Vie sc al .@eka Dawe ‘Ay as oe Weal i 
: : 
ive, ag<cinesg ai szetied., A 


& 36 24) ssilpvetv 6s geared od ¢@sdueq bivow 32 
~~ thew wit od 


i | 


| 


| San aobw v 
)-~lisw of2 of dijad & ad A 
| rine ‘ode Jud .xesna® at oaphep goth Beet 7 
| aeos3amioy mi nesodt (Te ak K2GH oi 


wey Sadw ,3opix (La if) 


: | Ps) fal | 
are ae Clark, Hollingshead, McRderts 
Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 
Cross-Exam by Templeton 




















1 are saying, you are differentiating between the 

2 | continuous and the discontinuous zone, right. 

3 A Frozen and unfrozen, 

4 yes. 

5 Q So, Okay, we can 

6 | keep it to say, Norman Wells or Sans Sault or 

7 | somewhere there? 

8 A Mm-hmm . : 

°| Q Well, have the downstream 
10 environmental effects of those been analysed and are : 
1] they included in your impact assessment? | 
12 A I believe they are. | 
13 | My very early stages of involvement with this 
14) project, we had discussions with our environmental | 
15 | consultants as well as ‘our staff members and it is 
16 an area that has certainly received a great deal 
17 | of dialogue as to whether they considered it or 
18| not I guess you will have to ask them, but they 
10] certainly consider to the point that they ask for 
20 considerable detail from us on our, on the config- | 
21 uration and the effects and the measures that we | 
22 would propose. | 
23 Q The impact assessment | 
| does not really give you that impression, I do not | 
ce think, but I think I accept -- I know that you did | 
26 | a lot of work on it -- it is that blind lady with | 
27 scale again, whether -- / 
28 fl A We certainly have 
29 not made ever any attempt to obscure any aspect of 
nh this line from our environmental consultants. We have | 
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laid everything right on the table and time and time 

gain and we got their input and we got their concerns 
and we have gone back to the drawing boards and | 
tried to come up with something to satisfy those 
concerns. -- And i know of no instance at this 

time where some of our consultants and there are 
many that have said, no, that ce cea teeta Le 
acceptable. 

THE COMMISSIONER: 


QDr.WGlark, geing@back for 


a moment, Mr. Templeton asked us to think of the 





frost bulb as a wall of frozen material, perhaps 
15 feet in diameter extending from Norman Wells south | 
to the Alberta border. Now, you said that thinking 
of it as a wall of frozen material was a reasonable 
way of thinking about it. What about the notion 
that Mr. Templeton put to you of thinking of it | 
as awall of frozan material extending from eoeuan | 
Wells, which I take it is the -- where the line 
between continuous permafrost and the discontinuous 
permafrost zone can be found, extending from there 


to the Alberta border. Do you want to comment on 


that? 





A Yesgoetethink that per= 
haps a better way to visualize that, sir iS we are | 
going through discontinuous permafrost zones. | 
There are patches of frozen ground and unfrozen ground. 
Where the pipeline goes the soil around it will | 

we 


freeze, so within that zone/will be connecting the 


unfrozen patches. 
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Hardy, Williams 
Cross-Exam by Templeton 

Q Yes, you will be 
extending in a sense the continuous permafrost zone 
down to the Alberta border. 

A On that width, that is 
a good way of looking at it, yes. 

Q Yes, now, you will 
be doing that on the east side of the Mackenzie 
River? 

A Yes, sir. 


Q Could I ask you | 


another question, just while I have taken the liberty 





of interrupting Mr. Templeton for a moment, in your 
prepared evidence, you said at page 13 -- you might 
tokesa Glance at this, af you wish} Dr... Clarks. <= 
At the top of the page you said "Our main emphasis 
to this time has been placed on establishing perfor- 
mance .criteria nrather.than design.criteria, .for 
example, it is impossible to establish a single 
criterion such as terrain typing as a basis for 

a route location. Terrain is one of the 

many considerations that goes into selecting the 
route. Other considerations include environmental 
concerns. In many instances we have mov ed the | 
route to avoid an environmentally sensitive area and | 
by so doing have traversed less favourable ground than 


would have been selected solely on the basis of | 


terran." 





Now, you mentioned the | 

| 

movement of the route at a stream crossing in 
| 

| 


Alaska earlier this morning, a movement that your 
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; environmental advisors and you agreed upon. You ! 
: say here in many instances you kwe moved the | 
, route. -- I take it within the Yukon and the | 
: Northewest! Territories -= sto avoid/an en onmentaliy | 
: sensitive area and by so doing have traversed less | 
| favourable ground than would have been selected soley | 
: on .the basis of terrain. I do not want to ask you | 
d to discuss something that does not fall within your | 
>| field, but since this is in your own prepared | 
as evidence, have you got a list of those movements 
ia of the route,when they were made and the environmental 
y concerns that resulted in those movements being 
73 
made? 
14 
A We have -- and I believe! 
“ Mr. Watson had with him last week, a list of minor 
- movements, but in many cases, this would result with | 
Be two people or three people sitting with an alignment | 
“ sheet and sketching out a possible route. I can | 
a recall one instance, but I cannot recall the location 
- that in a route which would probably -- or a segment | 
a of the route which would probably be on somewhat 
‘o better terrain, we were required to cross a river 
23 by the 
twice, and it was pointed out that/environmentalists 
| 
* that if we moved it a little bit, that we - would 
sal only cross that onee, and -- in moving it,it might be | 
Be: 
i somewhat more,less favourable terrain, but nothing that 
: would present geotechnical problems and it would be 
Fi moved, and it is a little itappicr Situation from 
- their point of view -- we did not record every one 
——— of these events.. It was a day by day exercise. 
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Cross-Exam by Templeton 

Q Mr. Dau told uslast 

week about the movement of the original route to 
avoid an environmentally sensitive area in the 
vicinity of Travaillant Lake. ARe you saying -- 
let me put it this way -- are you able to tell me of 


any specific instance that you can point to on 


the map,where the route was moved to avoid an 


environmentally sensitve area, or are yousaying that 
it was all done by an examination of the alignment 
sheets and that no record was kept of the movements -- 


A Well, no -- records were 





Kept of a lot of these movements depending on the 
circumstances; how they cameabout. Many of them are 
relatively minor movements within a hundred feet or 
so, but the Travaillant Lake move, as I recall, did 
not present any substantial concerns to us with 
respect to terrain in one location or the other. 

Q As I recall there was 
another fairly significant move in the Trout Lake 
vicinity, but I am going back a couple of years now | 
and drawing on memories and I can certainly refresh | 
myself with this by going over Mr. Watson's list. | 

Q Well, you have said 
in your prepared evidence that in many instances you 


have moved the route to avoid environmentally 





sensitive areas, and by so doing have transvereed 

less favourable ground than would have been selected 
solely on the basis of terrain. Now, what I am in- 
terested in is knowing what those many instances were, 


what the environmentally sensitive areas were and 
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Cross-Exam by Templeton 

I would take it that in some instances it mae well 
be that environmentally sensitive areas were pointed 
out and they may well on the basis of a judgment 
relating to all the considerations involved, it may 
have been decided that you could not avoid the 
environmentally sensitive areas. 

A Yes, sir. 

Q Well, I would like to 
know something about that since it has been indicated 
by you in your prepared evidence that this was a 
process, so to speak, an orderly process in which 


these matters were raised and considered and movements 


of the route made. 








OY tial , Lie ‘ox wt 


Togo. ., 


HaisnsoTre. | 
aoa 


s tortat Ie nese a 


revert 


: 
(jbenee Wilsons 













Le eLP } 
$9) 
4 aha , 7 


smoe ab a4etid 


AL. ihew callie 
bietan og Lin ys 
29 vey anc Lehinab 2 Pear 


nee ita teomnordras 


is oniidgamoe woud 
PS 
tacsry Zdoy ah voy. yo 
isequ OF oe ,sas20rq 
Mek ayey atoiséem eeeand 


bar souct BAe to 


2523 


ALLWEST REPORTING L-TO. 
BURNABY 2, B.C. 


Clark,Hollingshead ,McRoberts 
Slusarchuk ,Morgenstern, Cooper 
Hardy ,Williams 























Cross-Exam by Templeton 
i 
WITNESS CLARK: . Yes Sir. | 
5) 
| THE COMMISSIONER: I take it 
3 any ee; 
at the moment you are not really able to give me, specific 
i 
4 ; ) 
instances where the route was moved owing to the neces- | 
5 : ee Peles 
| Silty Of avoOlding an environmentally sensitive area? 
6 | ; 
| A i Can think or a couple 
7 | | 
of examples and they've already been ciscussed, of 
9 | 
pretty large movements, but the alignment sheet work, | 
9 { 
4 for instance the give and take, I can't recall those 
10 ; : 
from memory, I can recall it happening and I can under- 
at 
| take to look at records that are available. 
1? 
Q Yes, I think I would 
LS 
appreciate it if you would because you and your colleagues 
14 | 
| will be back again in April. 
15 | 
A Yes. 
16 || : | 
| Q JUSE going back “a sentence 
a7 ; 
Or two, you said, 
18 a, ’ 
"Terrain is one of many considerations that goes 
19 
into selecting the route." 
20 
Now when the change in the route east of Fort Simpson 
ray 
over a distance of 297 miles was decided upon, terrain 
72 
certainly was one of the things that was considered 
23 
because you told me that Dr. Mollard's aerial photo- 
24 | 
| graphs were considered. What isn't clear to me yet -- 
25 
and I'm raising it now so that Mr. Genest will be 
26° 
aware of it,so that you and your colleagues will be 
2g | 
aware of it -- what isn't clear to me yet is whether | 
o 4 
28 
any other consideration besides terrain went into the 
29 
selection of that route on the east side of the river, 
30 
a amaians | that change in the route on the east side of the river? 
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A The selection, I would 
Say, was Similar to the others. At the time that the 
route was laid on the alignment sheets that were filed 
with the first application, I was closer to route 
selection personally than I was when the east of Simp- 
Son route was laid on, but I know the geotechnical 
people were working with the pipeline people and the 
environmental people were also looking at the area and 
I assume that the same processes went into that route. 

Q Well, you can elaborate 
on that after you've looked nto the matter. 

A i wowld Usakestordo that, 
sir. 

MR. SCOTT: Mr. Commissioner, 
it is 10:30 and I see Mr. Carter has beaten us out to 
the coffee table. 

THE COMMISSIONER: Well, we'll 
take a short break. 

(PROCEEDINGS ADJOURNED AT 10:30 A.M.) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. TEMPLETON: Q Dr. Clark, 

I don't think we quite finished the frost wall, and 
what are the downstream effects of that? What would 
be the environmental implications of that wall as 
downstream? 

WITNESS CLARK: You're 
referring to the overland area now rether than 
river crossings? 


Q Yes. 
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Cross-Exam by Templeton 
A There would be a localized 
influence on drainage water past that frozen area. | 
That's the downstream -- 
Q Possible erosion? 
A If there were no preven- 
tative measures built in there would be erosion. 


@) How about the water 


supply for wells? I realize there aren't many people 





there now, but then I suppose some day there might be. 

A I could visualize a ae 
tion where one could,.in future years:tap the potential 
Source of water that might be a potential source now 
that wouldn't be then. It depends upon how close and | 
how acquifers are re-charged and so on. I anon one 
were to drill a well in that part of the country they | 
would seek out a pretty well-defined aquifer 

Q How about instability Aue 
to increased pore water pressure, is there any danger | 
SLvciar se 


A Well, our assessment of 





Slopes, of course, will take that into consideration 


and where we have a significant slope we would cross 





that at right angles to the comSures which would mean 
that we're not creating the wall in the direction of 

a flow. On the very shallow slopes that we cross, 
before we parallel a slope, that slope would be 
assessed in the light of the pore pressure situation 
ana if it was found to be a factor which’ would affect | 


the stability, we have several options to alleviate the, 
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Cross-Exam by Templeton 
floor pressures, using several procedures. 

g What would those be? 

A Mainly drainage. ie 
would depend upon the nature and source of the floor 
pressure. For instance, if there was a deep aquifer 
that we didn't identify because it was too deep, or 
deeper than we had drilled, for instance, and if ulti- 
mately we froze that off, there would be a surface 
indication and we could then impliment, I believe, 
drains to relieve excess pore pressures. 

Q Well, do you consider 
that this barrier wall or whatever it is to the move- 
ment of ground water, you don't feel that it's 
environmentally significant? 

A {thsi Isirgqnittecant 
environmentally, yes, and that's given us cause to 
give that a lot of consideration, and develop methods 
which we think in those circumstances ,where the move- 
ment is significant, to restore the dowrstream effects 
as quickly as possible. 

Q And this restoration 
would be both inside and outside the right-of-way? 

A The mechanics of the 
restoration would be largely on the right-of-way, the 
cross-drains and diversion dykes and so on. 

Q Do you consider it your 
job, if there was say erosion downstream, outside the 
right-of-way, that that would be part of,the restora- 
cried of your job? 


A Tf the erosion was 
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Cross-Exam by Templeton 


associated with the pipeline, yes; but for instance 


| 


| 





there's no way that we could ever undertake to aente 


all the land slides in the north. 


Q Ohy MoO, no, Lm not 
talking about that. As a soils engineer you'd 
rather like to try. 

A The point I guess I'm 


getting to, Mr. Templeton, is that I think that there 
is well-established legal precedent that if somethng 
on the right-of-way results in a situation off the 


the right of way 
right-of-way, ,people would be responsible. I'd have 


toturn to some of my legal advisors for advice on that. 


Q Lodo t tha mk. walt. to 
askea lawyer, so D?’ll drop it. Du. Cooper, in your 
experience in Alaska, could you tell me the minimum 
size of culverts that are presently being used on the 


roads around Prudhoe Bay? 


WITNESS COOPER: No, I couldn't 


speak to that. Lt had really no input on ‘the road 
design from the Yukon River to Prudhoe, just on the 
pipeline crossing design. 

Q I see. Anybody else on 


the panel know that answer? 


WITNESS CLARK: The question 
was the minimum size? 
Q Yes. 


A I don't know the minimum 
size, but I've looked at culverts onfhe road sir, but 


I've never made measurements of them. 


| 


| 
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5 WITNESS HARDY: I think that 
3| figure is available in the literature but I couldn't 
A put my finger on it this morning. But I think we could, 
5 get that figure. 
| Q Well, my observation is 
7 | that ,1 think they started with 48-inch minimum and 
8. we're getting larger than thatnow, I pelieve. 
a “ITNESS CLARK: I would refer 
a you to a report here that was filed earlier this 
11] week on the reconnaissance made in Alaska, another 
12 one of the inter-disciplinary reconnaissances of one 
13 : of our engineers and a fish biologist. They did look 
14 | at culverts, but I don't know how much detail is in 
is | there. They were primarily concerned with the gravel 
ue in the active flood plain of the Sag River, but I 
a believe there's obsaeyeeianeree culverts. 
18 Q Well, I wanted to talk 
19 about the buildup of ice in these culverts, and I 
20 wondered if you had any idea of what you were going 
21 to use as you will undoubtedly be putting in some 
22 permanent access roads with culverts, and if you had 
33 an idea of the minimum size for those? 
24 A There is a question 
95 relating to that topic that was raised during the 
* PAAG request for supplementary information. I see 
27 | Mr. Williams is looking through the index now. Perhaps 
28 | he could advise us as to what number it is. 
29 
30 
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WITNESS WILLIAMS: It's 


question No. 41. 


Q Could you tell me the 
Size? 

A It may take a little 
while. 

Q OF he Well, I guess 


Probably what I'm asking, I think that particular 
question has to do with velocities. 

WLOENBSS CLARKs= [think at 
also would be involved on permanent access roads. 

Q Well, it isn't the 
number I was wondering about, it was the matter of 
ice buildup that you get in these areas, where you ee 
a spring or some feature where you have water running 
in fairly late in the fall. This is usually governs 
quite often the minimum size. It doesn't govern the 
maximum. 

A Yes sir. 

Q It quite often governs 
the minimum, and I was wondering if you had any idea 
what those minimums were. 

A L icould get that figure, 
Sin, out ¢. don't have 20 ‘now. 

Q Well, what I was getting 
at was the relief culverts that you mentioned, Dr. 
Clark, that would be going through this frost bulb 
wall. 


A Yes sir. 
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Q I think you said they 


were small insulated culverts that would releve the 


pressure or it would allow the passage of water through 


the frost bulb. 

A Yes sir 

Q And what I'm having 
difficulty understanding is how that is going to work 
if they're small, regardless whether they're insulated, 
and in fall or winter when you have the movement of 


water and it's a fraction of a degree off freezing, 


and it's going through this small pipe, and even though 


the pipe is insulated it's still below freezing because 


it's going through the frost bulb. I can't understand 
why that won't freeze up. 

A Well, if it were a very 
small flow that is shut off during winter freezing it 
would freeze up; but in that case.if it is a very 
small flow we would not see it necessary to use that 
technique. What I gave as an example was where there 
was a Significant flow that would occur year-around, 
and I can't -- I personally do not know of a site 

fOr Le 
Specific case; "and “again tobe’ -signifrcant flow there 
would have to be a significant hydraulic gradient, 
and for a significant hydraulic gradient there would 


have to be a fair slope, and if there's a fairly steep 


Slope then we wouldn't be traversing it in the cross- 


direction. We would have a much more favorable attitude 


down the slope. 
Q But you must have some 


cross-slopes. 


| 
Clark,Hollingshead, McRoberts, 
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A Oh, we have cross-slopes. | 

| 
Q inuthecMackénzie Valley. | 
A Indeed, but cross-slopes | 


are generally flat for several reasons, from the aspect | 
Of slope stability as well as construction. 

a) Well, I don't know how | 
you are going -- I don't know how you first of all 


find these to get just the right flow of water, as 





di think if it does freeze up it will never thaw, will 
ttypebecausehatsomntanfrosttbuibyand it's. going®tobe 
frozen, so if you misjudge and you put this culvert 
OF drain or whatever you Gall @t dmy,and ptiuonce 


freezes, iat wilwetstay frozenk.9So,1 can’t -- and I 


don't know how you judge the amount of flow.at this 


time or when you design the line;,that's going to say | 





whether it's large enough and it's going to be con- 
tinuous or intermittent or-- I find this -- 
A well, the amount of 
flow, of course, would have a bearing on the amount 
of insulation that’s put around the line. 
Q Yes, but the insulation 
only doesn't prevent the inside of the pipe from 


being below freezing, does it? 


A iti retards that, yes. 





Q It slows it down, slows 
the movement down, into the gradient but it doesn't 


change -- 


A Well, it doesn't change 


the -- if you like, the cold flowing into the pipe, 
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it prevents the heat flowing out of the water. The 


heat that has kept that water wanting to flow. 


Q But the inside of the 
pipe is below freezing. | 
A Not necessarily. ! 
Q Well; tf i2t°s through a 
frost wall that's as low as zero degrees, I don't 





Pee iow it can nelp but == 


A That would entirely 


depend on the amount of heat brought in by the flowing 
Water. 

@) Oh yes, if you have 
eneugi cow Of water, thats right, sure. 

A Threats “the point Ll was 
getting at, there has to be a Significant flow of water, 
before this would be used. | 

Q But how do you know that? | 
How do you know that you're going to have a itera 
flow of water all year long? | 

A Well, I think that there 
would be enough -- very likely enough surface indication 


now, of springs and so on where this buried aquifer is. | 





We are talking about an entirely hypothetical situation 


here, as I'm sure you realize. 


Q Well, but you've proposed 
this as a method of getting rid of -- of getting the 
water across the wall. 

A Yes. That's one method. | 


There are other methods, of course, and that is inter- 
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| Cross-Exam by Templeton 
: cepting it with a .counter-force . trench and bringing it | 
ll to the surface and carrying it across. 
A Q Well yes, but that | 
| 
: produces another problem, doesn't it? You're in effect 
6 | Starting an icing then. 
| } 
| A Well, you would have an | 
7| | 
: icing if there was winter flow in that case, but again | 
: if there was winter flow I would suggest that that eat) 
| 
Wy is warm enough so that it doesn't freeze and that in | 
11 conducting, 14, through that frost bulb, which at the 
| | 
ye top is fairly narrow, we would get it through fast 
#3 enough and have enough conducted heat transfer so it 
wouldn't freeze. | 
14 | 
a Q Wel1,- 41+ don't, == 
155 i | 
16 | A It's.not. the, same.,case | 
oe as the culvert, the icings of culvets, which is a pretty 
ie well known phenomenon. This is almost a confined flow | 
e that we're talking about. 
| A I can't understand how | 
Ba there's warm water in the discontinuous zone, the | 
29 temperature of the ground is very close to freezing 
53 and certainly in fall and winter,the water, unless 
D4 it's a spring, but we're not really talking about 
a Springs becausethe springs go into a water course. 
ee We're talking about the general movement of water 
27 downhill in the soil, which is pretty common, isn't 
we: ite ; 
aot A Yes, we're talking about 
30 aquifers that would have the capacity that would be 
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comparable to aquifers that produce the springs. 


Now where the aquifer nas already decided to surface 





somewhere else and create a spring, then we're dealing 
with surface water. What I am talking about, if there 
happens to be a confinedtguifer that is intercepted, 
very well that situation never would arise. I think that 
the common problem of cross-drainage tnat we're deal) 
with overland, is by and large surface drainage. | 
Q Well, have you done 


any studies to indicate that? 





A We have had our geo- 
hydrologists look at situations and scenarios, if you 


like, that could develop and our hydrologists are 





evolving designs and these are indicated. We've also 
looked,to the extent possible, at areas that depend 
upon surface recharge rather than a sub-surface flow, 
and the point that I again would go back to is that 
where there is Significant sub-surface flow there has 
to be a significant gradient, and if there is a 


Significant gradient there is a relatively steep slope, 





and if there is a relatively steep slope ‘we're 
crossing that down the slope, running with the water. 
Q Do you intend to conduct 


any studies regarding this movement of sub-surface 


water? 


A We've already initiated | 


studies of the movement of. sub surface water. I des- 


cribed the program that we're doing at Chick Lake, 





which is being very informative, and I believe, if 
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things are running on schedule, a geo-hydrologist is | 
in the field now looking at icings, gathering data. | 
We will be continuing the Chick Lake program this 
year. In fact we have a fairly extensive data gathering 
program that our client has approved for us to proceed 
with this year to get us into the details required 
for final design. 

QO Will you be amending 
your -- supposing you find something that this was 
Significant, would you be amending your impact 
assessment? 


A I have no idea as to the 





procedure or requiremen_ts of amending impact assessment. 
We would certainly be refining our designs as we Agua oe 
the final design. | 
Q OsK., On another subject. 
In the discontinuous permafrost zone, which would cause 
the least environmen tal Bie Chit ted pipeline or a 
non-chilled pipeline? 
A That's a question we 
would have to look at almost on a site specific 
basis. Our concept has been to bring chilled gas down 
to that point in the discontinuous zone where we can 
then convert to a non-chilted mode and not have to deal 
with major problems downstream problems of melting of 
permafrost. We like the ‘line where it is now. There 
is an area where clearly re is better to be chilled 
because the problems associated with massive ground 


ice melting are not encountered with a chilled line. 





iMetcure Other areas where it's clearly better not 
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to be chilled because the problems perhaps would be 





inhibiting frost heave. Then there's a grey area where | 
it could be a little bit one way or the other. We have 
Picked the area now that we can support, that we think | 


| 
is the place to convert from chilled to non-chilled. 
| 
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Q That is about the 
Alberta border? 

A A little bit north is 
where the last chilling station is. 

Q Well, I am not arguing 
about the continuous permafrost zone, but in 
the areas -- say -- I have forgotten the miileages, 
but it would be south of Bear River, south. You think 
that 31t is better to have*wit . chplidéd? You have 
no ice lenses in this area, you have scattered 
pockets of permafrost, it is true, in some places it 
Ye VEairly continuous ,;-but bier de ey much ice, massive 

ice or things that would cause a problem. In 
otherwords, why do you chill it as far south 
as you do? 

A Well, we believe, on 
the basis of information that we have now, that is 
what we believe is about the optimum point. We 
know we can deal with frost heave. We are confident 
we can deal with other factors associated with 

chilling the pipeline and south of that point we 
believe that we can deal with the melting of the 
permafrost that exists beyond the last point 

of chilling. But there is a grey area there and 

we would actually like to keep some options open for 
final design on a 50 mile basis or so. 

Q I was not getting 
that close I was talking in much larger scale than 
that, but I suppose there is an economic advantage 


and I do not think that there is anything wrong with 
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Cross-Exam by Bell 

an economic advantage of having it chilled farther 


South == 
A I agree and I do not 
think that there is anything wrong with an economic 
advantage, but as I understand it there is no major 
economic advantage. It is about even. 
Q There is no major 


ecnonomic -- 

A Phat LS: any. understanding, 
but other people concerned with the flow of gas could | 
answer that better, but if there is an economic 
advantage I do not think that it is a major one. 

Q i suithat? sox 

A It is certainly my 
understanding. 

MR. TEMPLETON: I will leave 
if at thet; Thank you. 

THE COMMISSTONERs9) Mr. 
Bell. 
CROSS-EXAMINATION BY MR. BELL: 


Q Mr. COmmissioner, I 





will try and be as brief as possible. I understand | 
) 
that Mr. Scott is anxious to go and catch the dog races. 
Dies Gllacks Withankydy heard 


| 
| 
you say earlier this morning in response to Mr. | 
| 


Templeton, that you cannot think of a case in 
y 
which your environmental consultants said, no,that 
A 


is not environmentally acceptable and I would like | 
to know whether that applies to route changes only 


or to route selection in general. 
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WITNESS CLARK: 

A gtr woulddeappiyotoethe 
complete picture taking into consideration the 
route, the design and the time of construction 
and so on. This may have happened and you may be 
able to cite the events, but they are not known 
to me if that is ee case. 

Q Would this apply to 
the crossing of the Ebbutt Hills? 

A Yes, no one has ever 

not 
said to us that that is/environmentally acceptable. 

Q Duaehandy ;ppthereswas 
some mention made the other day of the Pointed 
Mountain Line. Could you tell us again where that 
is located and perhaps a little bit about your 
involvement in it? 

WITNESS HARDY: 

A We bl Vantorscenly tabout = - 
it islegs 

than 30 miles long, you see in the Territory, 
and it cuts across a corner of the Yukon Territory 
and then extends into the Northwest Territories 
and the milage in the Territories, my recollection is 


that it «hs 127 .er +28 miles and,art pcuns;to rPointed 


Mountain. They have some gas wells there, you see. 


--And it is an extension of the Westcoast Transmission 


Line, .you see. 

Now, I have stated before 
that I have had involvement in the original construc- 
tion of the Westcoast Transmission Line starting in 


1954 and so on. What I did not say was that since the 
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line was put into operation, I have done annual in- 


spections of their line, or their system in order 


that they can meet the requirements of their insurers, 


and my inspections have been confined to geotechnical 


problems, or soil problems, stability problems, and 


river crossings, and so on, you see. 


Now, on the Pointed Mountain 


LINe -- I cannot document this -- I am quoting from 


memory -~- I suppose I could if I looked back into 


my own files, get more information on it, but that was 


the first extension of their system in which the 


routeand the construction was assessed in terms of 


! 


the new environmental requirements of the ferritorial 


2740 





government, you see, and the Yukon, as I understand it,| 


accepted the requirements of the Northwest Territories, 


and so it was experimental to that extent and again 
my recollection is that Westcoast Transmission 
retained a firm of consultants,in Vancouver I think 
their headquatters are, to come up with -- to meet 
the requirements of the 7erritorial government for 
all the environmental impacts and so on, and my in- 
volvement with it was simply I was asked to take a 
look finally at two river crossings and to very 
casually assess the location from the point of 
view of the geotechnical situation so that I was 
not involved in the -- I did give ~ commitments on 


the two major river crossings -- 


om Which rivers were those? 


A One is the Koyaaleer, 





{ 
1 


I think it is, and the other one is the LaBiche , that 


| 
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is,right, yes..-- And.I, will beat you to the gun 
here, sir, one of these was not too successful and the. 
other one was reasonably successful. In: other words 
we misassessed the changes that developed in the ever 
pattern, you see, and so it has been a problem. They | 
are actually in the process of repairing this now. 
Q What sort of problems 
have arisen. 
A There was a shift in 
the river pattern, a very major shift that you 


would normally expect to -- would never ,occur, 





actually. It was quite a different situation from 


anything that, 2 had seen develop on the Westcoast 
Transmission system, you see, in the previous 20 
years, more or less. The line was interesting, of 
course, from the point of view of the fact that they 
did have the new set of regulations, they were 
trying to meet, you see, and there were something 
like -- and it was experimental, if you like, but 

in terms of inspection there were twelve Government 
inspectors on 27 miles of line, you see. If you 
translate, extrapolate that to the Northwest Highway 
system, it is an army of inspectors. You would 


never have it, you see. Well, that is pretty well 





my story, I think. 
Q YOu mentioned that the 


river shifted, is that right? The course of the 


river moved, is that what- you were suggesting? 


A There was a flood 


situation that developed that resulted in a major 
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7 change in the river pattern. -- Upstream and downstream. 

2) Q What sort of problems 

| did that cause for the line? 

“4 A Well; it cut into 

=) one bank and exposed the pipe. 

a | ; Q I see -- 

7| A My recollection is it 

8 | did not break it, but it exposed the pipe and 

9 there is work going on,corrective work going on now. | 

10, Now, this is not completely unusual, | peand | 

oat | actually in my experience, you see, starting, going | 

12 back to 1952, we have never had a failure in the | 

13 sense of a pipeline being broken, : 

14 | where there has been a design for scour depth, there 

15 has been an engineering design for scour depth. 

16 | The errors in judgment that have arisen have been 

17 in the selectimof the sag points, and so pipes | 

18 have been exposed and have required, there has been | 

19 maintenance work,in some cases quite substantial 

20 maintenance work, but out of this whole picture 

21 we are now able to identify certain types of rivers | 

22 where the hazard of this sort of shift is more | 

ES severe than in other places, you see. So it depends 

eS what you want to regard, you have to definefailure 

on before you can talk in terms of the numbers of | 

26 failures you have had, and if we could find the 

eis failure in its ultimate sense, that is a fracture 

a of the line, | that has very seldom ee | 

aid | you see, even where there has not been an engineering | 
eeeeal | design take place,there are a much greater number of 
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| cases where there has been exposure of pipelines. 
2 | Q Thank you. 
3| Dr. Clark, have any studies | 
4 of the Pointed Mountain Linesinformed syour,processes | 
3 in developing the Mackenzie Valley Pipeline? | 
e] WITNESS CLARK: | 
7 A The situation is quite | 
8 Gai fferent in tatjit conducts hot igas,,.butrrour pigtneees 
9 environmental consultants and others’ have looked at 
10 that line, yes. | 
11 Q Have there been any 
12 reports produced that we could refer to? 
13 A I believe so. There | 
14 is -- there has been a Government report on the | 
15 Pointed Mountain Line that is listed in the documents 
16 produced by the Government. 
17 Q It asoun the Government's! 
18 list? | 
19 A Dr. Hollingshead was 
20 Ona. Grip ther and he. could) =< | 
| 
21 WITNESS HOLLINGS HEAD: | 
22 A There are some notes that 
23 were produced as a result of a joint reconnaissance | 
24 between the environmentalists and myself. 
a2 | Q Well, what I am trying 
26 to get at is whether we will have access to any of | 
27 these notes or reports. | 
28 A That is a CAGSL report | 
29 as I. recall, or in the form.of.a CAGSL report, but | 
30 I suppose -- | 
| 
| 
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YH COMMLSoLONER* “elf it 
has been listed, you might get the number and turn 
it over to Mr. Bell, 


MR. ‘BELL wojeThank you: 

WITNESS HARDY: 

A ieham esorny:;; MrarBeLlL, 
the involvement I..just described to you a few. minutes 
ago was during the design and construction sage. 

I did indicate that there was work involved on 
the river crossing. I should have added that 
that length of line does come -- is included in the 
whole system for purposes of our annual inspections, 
so I have ssen the line annually since it was built. 

Q Well, Perhaps I could 
just ask. you to go a little further then. What 
sort of measures have been taken to remedy the 


-- it was not a failure I understand, it was some 


kind of erosion that took place along the line. 
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WITNESS HARDY: Well, there 
are -- you see, what has happened on the line is that 


there are quite substantial sections of it in muskeg 


were floated up and are above the surface, and that aa 
not caused any great difficulty, but there is one stret- 
ch, a relatively short stretch,close to the northern 
end of the line in which there has been erosion and 
it's been carrying silt into the lake there. The 
Fisheries people are greatly concerned with this, and 
as far as I am aware, the company have -- the environ- 
mental factors do not come within my purvue, you see. 
I'm interested only in the soil factors that are 
involved, But my recollection and under- 
Standing is that the matter of the PaLvicular | 


erosion in that area has been the subject of consider- 





able study and co-operation between the regulatory 
authorities and the company, and that they have agreed 
on certain measures that would be taken. I understand 
they have been proceeded with or are about to be. 

Q You mentioned that there 
were environmental guide-lines under which the pipe 
had to be -- the line had to be constructed . Do you 
recali whether there were any socio-economic guide- 
lines in addit@on? 

A I saw those regulations, 


NOtmunat Lara calies 





Q So as far as being a 


test, this line might prove valuable from the environ- 


as well as the geotechnical pokn tiyef view | 
mental point of view, that you are talking about. | 
| 
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A Well, a hazard to the 
environment, it included everything except the 


socio-economic factors, and of course there isn't 


very little habitation up there in that area. 


Q Are there any communities 
nearby, do you recall? 

A i can't recall) any? 

Q I think the Community of 


Port Liard is. .a small vcommunity but 1t"“s not far 
trom ithere, tim) the line. “It*s on the Liard. River. 

A Well, they're talking -- 
that is quite a way away. They're talking about a 
road, you see, through that country to Fort Simpson, 
and that of course would open up that country very 
substantially. But I can't recall a single settlement 
flying over that line, and we fly over it and set 
down at several spots along the line. 

Q Earlier this week the 
panel was telling us about the test facilities construc 
ted by Arctic Gas at Prudhoe Bay, Sans Sault Rapids, 
Norman Wells, and Calgary, and I believe you said, 
Due ‘Hardy, that in your opinion Canadian Arctic Gas 
had committed tothese research facilities,a level of 
funding and resources which was rarely seen in Canada, 
at least in the private sector. You mentioned researc 
projects with the National Research Council, I believe, 
as well as with the University of Alberta. Could 
you expand on that a little bit for me? 

A I was referring specifi- 


Cally sir,*to the test section in Calgary, 
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the frost heaving program because that is the one 


Enact had thesmost Input sintos . mad mo input, of 


course 1neo thie | test section at Norman Wells. We 
had some input , a fair amount, at Sans Sault Rapids | 
test section. I had ho impact or input into the pecanee 
Bay section. So those comments were, I thought I made | 
it quite explicit, were confined to the research pro- 


gram that was designed and operated and got the cA GSES 


LOY 4c, by the N.E.S.. Statt 





Now, from there on -- 

Q Excuse me, sir, I have 
difficulty hearing you. I don't think your microphone | 
is on. | 

A Where would you like me | 
to back up to, sir? 

Q Well, if I heard you I | 


could tell you. Well, perhaps you could just summarize) 
what you just Said in a couple of sentences. 

A Well, I was emphasizing, 
Sir, in the comments you referred to, I was dealing 


specifically with the Calgary test section. I described 





that I had no involvement with the Norman Wells 

test section, and nor with the Prudhoe Bay test section 
We did have involvement with the the . Sans Sault 

test section, which was set up by the Northwest Study 
Group; but the Calgary test section was set up under 


N.E.S. and it was to deal specifically with the 





problem of frost heaving, which we had recognized 


from day 1 almost was a problem. But it was not the 
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type of problem that would -- that was a major factor 
in feasibility, and so you dealt with other things, 


including location and environmental factors, it was 


always . recognized that you had to come back eoress 
and deal with this frost-heaving problem. What I was | 
trying to explain is that that program was set up on | 
a sound scientific basis, as in my experience would 
have been the case if it was being done under the 
auspices of a university department. at the University 

of Alberta, or if it was a program that was going to 

be undertaken by the Research Council of Alberta, which 


I've had considerable experience with. I think, too, 


I've had a more limited experience with the Division 





Sieeutiaing Research Of N.RoC., but I, think 1t would 


meet their criteria for the planning and the general 


Study of the program on which you would base your 
application for “funding. I am saying that that | 
programwas presented to CAGSL with the same terms of 
reference, if you like, on the same context as if 
N.E.S. had been applying for funding from a pure 
research organization or an organization primarily 
concerned with research only. Now this was an applied 
Program, but it was not’ just.a fly st HNLGhE SOrt of 
thing that we'll go out there and run a few quick 
tests and come up with some answers. It was a valid 
research program. That's the point I was trying to 
emphasize, sir. 

Q I believe that Mr. 


Williams mentioned that approximately $700,000, is that 





Sere, 
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Correct ? 

A Diet Ss correct. 

Q. At the Calgary facilities.) 


How does that compare to other types of research that 


you've been familiar with? 





A Well, that's really manna | 
from heaven. These tests that I was describing in 
lignosol yesterday or the day before, we had funding 
from Nok. C. on some of those. 

WITNESS MORGENSTERN: I might 
comment that the total funding of geotechnical resenrenl) 


in Canada in extra-mural institutions like 


niversities, 1S less than half a million dollars a 





year. 
WITNESS HARDY: Back when we ! 
were doing work on feonceel ae had $5,000 we thought 
we had good support, and what I did say the other day | 
and I'll repeat it here, in line with what Dr. 
Morgenstern has just said, that that program funded 
to the level of $700,000 is the biggest program of the 
King having odo with frost action in soils, and 
Ly menot So sure Tt wouldn’t qualify as the biggest 


geotechnical program up to that time. 


Q M-hm. 

A That had been funded in 
Canada. 

O. Mr. Williams, I think we | 


heard you say the other day that the total cost of 
the test facilities was about $9 million, is that 


correct? 
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Cross-Examiby?Bell 
1 WITNESS WILLIAMS: That was 
: all for test facilities, yes. 
| Q And I suppose that will 
increase to $10 million or so before you're finished. 
5 A Weld, i. think the 
6 | $700,000 for the Calgary test site, it was s uggested | 
a that by the time the research work is completed there, 
3 | that that will go to about a million dollars, 
9 That was included in the total of 9 million. 
* The other three test sites are shut down and there 
Ml is only routine maintenance going on. The present cost | 
12 Of those other sites is minimal, so -- 
13 Q SO millvon. isa fair | 
” figure then? | 
15 A Yes sin. | 
16 | Q And I believe that Mr. | 
17 | Genest said’ back on March 3rd\in his ‘opening statement | 
eT that the total cost “of ‘construction of the pipeline 
19 would be about $7 billion. Is that your understanding 
20 eof itt Vel witlians? 
21 A Yes Sin. 
22 0 Well, perhaps you could 
33 tell the Inquiry what percentage $9 million is of 
24 S7mbilLion? 
25 | THE COMMISSIONER: I don't 
i think; Mre Beblpsehat that*smgetting us anywhere. 
a4 We could all work it out. I think even I could figure | 
28 | out what it is, and that's’a point you can make in | 
29 argument if it's vital to the propositions you wish 


30 to develop. | 
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| 
| MELe BH OiMr.iiWiddiams, I'd 
at 
| like to refer you to Exhibit No. 54. It's Section 
3 
8 of Tehelmpplicationy rl ts) tabs Noir “Baltics lati page 
4 
faa 
5 
MR. GENEST: May I have the 
6 | 
reference, please? 
7 
MRIEBELIMYesS He's: NB. 1.3 
8. 
at page 25, under the heading: 
2 
| "Construction studies." 
10 | 
There are three short paragraphs here. Perhaps if I 
Dogs it 
just read them, under the heading, 
Jag 
| "Objectives," 
3 
it. says: 
14 | 
| "The main objectives of these studies were 
1°53) 
to evaluate various methods of escavation 
16 | 
| in permafrost such as Hasting with  back-hoe 
a7 § 
| cleanout and the use of ditching machine or 
18 
| Yipper in back-hoe to compare and assess 
19 | 
methods of clearing by hand or by bulldozer," 
20 
and under 
1 
"Results and application," 
Js 
it says in the application: 
23 
"At “noe Sans Sault test site a ditching machine 
24 
was used, the results indicated that ditching 
yas) 
: can be economically accomplished in areas of 
26 | 
fine-grained permafrost soils by a suitably 
eT 
designed wheel type ditching machine." 
28 
And the next paragraph reads: 
Jags) | 





| 
| os : eXCaVac2.0!1 
| Blasting and back-hoe ‘ was used 
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Successiul ly at the otberstwo TAaActilities. It 
was demonstrated that care in spacing and 
loading of charges can minimize disturbance 

in the vicnity of the ditch . At Prudhoe 

Bay a ripper followed by a back-hoe was used 
Successfully for the shallow grade construction. 
In addition, closely spaced auger holes roth 
blasting between the holes followed by back-hoe 


cleanout was used." 


Perhaps just so we'll have an idea of what we're Patong 


about here, could you describe a ditcher, a back-hoe, 
and a ripper for us, just what they look like and what 


their main movements are? 


| 
| 
| 
| 
| 
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Z A Pesthink im ththey 

2 yes, in our slide presentation of the Sans Sault I 

3 | think we saw a picture of a wheel type ditcher. I 

4 would think that that would be adequate, is that 

5 COLTCCE? 

6 | Q It was the big machine 

7 that had a series of scoops on a wheel? 

8 A That is correct, yes. 

4 A backhoe is a shovel that excavates towards the | 
10 machine as *opposed to a shovel that excavates away 
ve from the machine and it is Gifferentfrom a drag line | 
L2 OPtagclan = 

L3 Q What is a ripper? | 
14 A nm Lipper ta ,an. attach= 

LS ment to a tractor, a large dozer type tractor that 

16 is usually hydraulically attached or fixed so that 

17 | usually a single or a multiple tooth is forced | 
18 into the ground and is dragged behind the tractor to aa 

| 

19 Q It just breaks up the 
20 eatth then, it does not dig or anything, it does not 
2h scoop it out? 
22 A That is correct. 
23 Q L see. And can you 

24 tell me which of these methods will be used to 

25 | make the tranch into which the pipeline will be placed | 
26 | or will they a11 be used? | 
27 | A We have done an assess- 
28 ment on the route. Taking into account the knowledge | 
29 of the soils that we expect to encounter and the | 
30 equipment that is available and we expect that a very 
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large percentage of it can be excavated with a wheel 
type ditching machine. There certainly are areas 


that the machine is not capable of providing the 


ditch required on an economic basis at least and for 


those areas, like bedrock, well consolidated frozen 
gravel, and possibly well consolidated frozen sands, 
that it may be, probably would be more economic to 
excavate by drilling, blasting, and excavating either 
with the wheel type ditchers then after blasting or 
with a backhoe. 

Q Could you estimate for 


us what percentage of the -line you would require 


using blasting ‘with some other type of excavation? | 


A Yes, our estimates 
run between 15 and 20%, may require blasting and 


machine excavation. 


Q CAn you tell us where. .. 


abouts on a line those areas are located? 

A I can give you a rough 
estimate by location. I have it broken down into 
three gross areas. Between Richards Island and the 
Chinchaga River which is in Northern Alberta, about 
at the southern end of the discontinuous permafrost 


zone,we expect about 10 to 12% of that section would 


require blasting. From the Alaskan border to Travail- 


lant Lake, the number I have is 11 1/2%, there is a 


variation in there and -- well, you are not interested 


in the Alaska sectinn. 


THE COMMISSIONER: What was 


that river, the Chinchaga? 
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I A The Chinchaga, yes, sir. 
2) Q Would you spell it, 
7 please? Oh, vou. do, not have 1t in’ front of 
4 you -- that is all right. 
> | A I have the way that I | 
a spell it, but I would not guarantee it, sir. | 
7\ Toeeninkethat wb 2S. C. tet .N.CsH,A.G. As 
< MR. BELL: | 
?| Q Now, you gave us ! 
10 | percentages along these two different areas, can 
a you be a little more specific about the location of | 
12 potential blasting areas? 
ve A I do not have that with | 
ae | mew to GOuneave 26 in Calgary. 2 could bring it | 
+5 | back and we do have it on a -- subdivided much finer | 
16 than that, yes. 
17] Q Well, perhaps we could | 
£5 get to that on the construction panel then. | 
2 THE COMMISSIONER: Well, either 
ee Mr. Williams, as a member of this panel or someone | 
oie on the construction panel should bring that data. 
- MR. GENEST: We will see that] 
-3 that is done, sir. 
a4 A I would like to gay | 
4 that these numbers that I have given you this morning| 
26 were based on estimates done a couple of years ago, 
ee because it is,of course:an important part of a cost 
ag estimate and since that time -developments have 
ed proceeded with ditching, particularly wheel ditching 
ae equipment and we would certainly hope to reduce 
| 
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Cross-Exam by Bell 
those numbers and in fact the work that we have done 
this past winter with wheel ditchers in a 
shale pit near Seebe west of Calgary indicates that 
probably we will have success in this area. We did 
excavate some very difficult material. 

Q Your testing of the 
ditcher is still going on? 

A Yes, sir, and will 
Right up, until construction, 

Q Well, perhaps just so 
we can have a little fuller picture about the 
blasting areas. Could you describe for us just 
how blasting is done. I am interested in things 
like how the ground is prepared for it and, the 
configurabion of the charges, if they go off in. a 
sequence; what time of day it is done, what 
sort of safety measures you use . Can you briefly 
describe that for us? 

A Yes, I am certainly 
not a blasting expert, but I will try to do my 
best. We have done some minor -- I would emphasize, 


a very minor amount of research work in blasting in 


permafrost. Now, there has been a considerable amount 


of blasting done in rock for pipehine construction. 


For instance, in Ontario, for the Trans-Canada Pipeline 


Hundreds of miles of that line require -- was required 


-- I am sorry, was in rock and blasting was required 


to install that pipeline. So the techniques of 


blastin g in rock are pretty well known and _ so we did 


a litte research in permafrost that did not contain 
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rock., We did this so that,af at turned out that our 
ditching machine did not do the job we had an 
alternative method and the work that was done, 
holes were drilled about to the proposedditch depth 
using an air-type drill, a hole about three inches 
in diameter and explosives put into the holes at 
various levels nm that hole and the spaces filled 
up with a granular material or spoil that come out 
of the hole. The drill patterns that we used, 
varied considerably, but we found that the one 
we liked best, that gave the best results was dwout 
a five-foot square, five dice pattern with a drill 
hole on each corner of a five-foot square when one 
in the middle and loading this fairly lightly we 

found that we could break the material without 
excessive throw and this is one thing that we are 
vitally concerned with, we want to avoid throw, we 
want to have that material available to put back 
over the pipe. 
Q What sor t of a load 

would go 1 each hole? 


A Oh, I would have ‘to 


@o back to one of the reports. i am sorry -- I really 


could not answer that sensibly here -- 

Q Now, all the charges 
would go off at one time, is that what you are 
saying? 

A No, you could 


drill a miie =~ say a mile of pipeline ditch and 


place the charges and delays could be set between the 


| 
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charges to have them go off in a progression down 


the: ditch line. 


Q But within the five dice 
configuration you described, they would all go off 
at the same time, is that --? : 
A They certainly would 
within those five holes that we are talking about 
anagvoLr course there are an adjacent five holes. 
The explosives in the five holes would be simultan- 
eous, but the next five can be delayed very slightly. 
Q I suppose when the blast 


goes off rock is spewed out -- how far would it go 





and what sort of pattern would it make? 
A WE11, what I was trying 
to say earlier was that if the charges are set lighety, 
enougnsto Go thesyob that it can be done with very | 
little throw. I would say much less than five per- 


cent of the material would be thrown away from the 


you get a rise of material over .the ditch line 


rather than throw. 


| 

| 

| 

ditch line. It is just a matter of breaking and | 
| 

MR SCOOTER. 2Mr.. commissioner 

I am just going to rise and ask if my friend was 
laying a foundation for some geotechnical question? | 
As Mr. Gouge was able to point out to me that it was | 
twelve o'clock and that consequently I did not have | 
to make that. observation, if it is your wish as I | 
understand it to adjourn at twelve o'clock, perhaps | 


the matter can be deferred until the next day. 


Could I take one minute 
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to put into the record :;some information that Mr. 


Genest has provided to me as a result of three questions 


I asked on March the 17th , which are found in 

Volume XIX, at pages 2127 and 2128. The response 

to the first question is divided into two parts, 

for the prime route in the Yukon and the Northwest 
Territories a total of 600 miles of route are affected 
by the Fort Simpson amendment and the cross-delta 
alternative. 547 miles are not affected. For 

the interior route in the Yukon and Northwest Terri- 
tories a total of 236 miles of route are affected 

by the Fort Simpson amendment, 854 miles are not 
affected. The cross-delta alternative of course 
would not be used if the .interior route was selected. 

The answer to question 2 
is divided into three parts. First, assuming that 
the cross delta route was selected and the Fort 
Simpson amendment implemented there would be 
1,011 miles of route in the Yukon and the North- 
west Territories. Second, wh&t the prime route as 
filed,there are 1,147 miles of route in the Yukon and 
NOrthwest Territories. Third, with the interior 
route as filed with the Fort Simpson amendment, there 
would be about 1,093 miles of route in the Yukon and 
the Northwest Territories. 

The third question related 
to the spacing and location of bore holes and Mr. 
Genest OYr 1 suspect Mr. Williams has in fact prepared 
a chart and I think the easy way to deal with that is 


to ask that it be made an exhibit. As Mr. Williams 
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I am sure will have virtually nothing to do for the 
| next two weeks, I wonder if we could ask him to 
extend that answer. I think that he has answered 


the question. The chart refers to drill hole date 


on the Fort Simpson amendment 884 the cross delta 





alternative. I wonder if he could have someone in 





his office prepare for us what I thought was in fact 
intended, that is the drill hole date for the balance 
of the prime route and by that I mean -- I am speaking 
of the prime route as amended by the cross-delta 
alternative and the Fort Simpson amendment, that is 


the~balance” of, I think’ 547~ odd miles. 
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1 I will have occassion to eta 
2 || Mr. Genest, by letter, about his undertaking with 

| respect to the alignment sheets that were provided to , 
4 | the environmentalists. I think sir, that may resolve 

| some of the questions that were asked in the cross | 
6 | examination this morning. 

"| I've communicated to you sir, 

3 | the consensusof counsel that if it is your wish, we . 
2 should on April the 7th, which is the next formal Bos a 
10 Cace, meet [romjone e clock) p.m. until 6 o* clock p im. 

ims That gives us the same number of hours for that date, 

| 

12 that we would have if we met from 2-5 and from 8-10 | 
13 as we did this week. But it was just thought that it 
14 | would be a better allocation of the time than that 
15 | arrangement. Then the following Tuesday, April 8th, 
16 | werwill resume at nine o'clock in the morning, if it 

1? pleases you? | 
18 THE COMMISSIONER: All right, | 
19 then. Yes? | 
20 MR. GENEST: — Perhaps as a | 
Zi. last statement, I have this morning distributed, ycus 
22 to the Inquiry, and distributed to my friends, a letter 
23 fyom Mie. Marshall, listing reports that pertain to the | 
my Cross Delta Route Alternative. There are seven in | 
25 | number, two of which had been previously listed on lists 
26 | submitted earlier, lists of documents. I discussed the 
27 matter with Mr. Scott of where they should 
28 | be kept during this two weék interval, and subject to 
29 your approval and other remarks, it was felt that Seunace 
30 | to have them stay in Yellowknife, was the best of the 
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for Mackenzie Valley 
Pipeline Inquiry; 





for Canadian Arctic Gas 
Pipeline Limited; 


tellers 


for Canadian Arctic 
Resources Committee; 


| 
| 
| 
| 
for Foothills Pipelines 
For Northwest Territories 
Indian Brotherhood and | 
Metis Association of the 
Northwest Territories; | 
Por Inuit efapirisat (of 
Canada and 

The Committee for Original 


Peoples' Entitlement; 
| 


for Council for Yukon Indians 


for Environm ental Pro- 
tection Board; 





for Northwest Territorie 
Association of Munici- 
palities; 


for Northwest Territorie 
Chamber of Commerce. 
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Yellowknife, N.W.T., 
ON ep ag: BY rey harem We Pipes 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. SCOTT: Mr. Commissioner, 
could I begin by introducing Miss Leslie Lane, who 
will be appearing in Mr. Bayly's place? Mr. Bayly 
is engaged for part of this week in a murder trial, 


i, think,..in,Baffen,Island.. I'm not quite sure,of his 





role in the trial, but when he returns he will no doubt 
let us know. 

Could I also file as the next 
exhibit, beagause it may be useful upon cross-examina- 
tion, copies of the slides that Professor Church used 
in his overview evidence which are in this blue 
folder? The slides have been reduced to photographs 
and are pasted on cards, and given numbers which 
correspond, I understand, with the numbers that were 
given in the transcript of his evidence during the 


overview. I don't know what exhibit number that will 





be. 
THE SECRETARY: . Exhibit 8b. 
(COPIES OF CHURCH'S SLIDES MARKED EXHIBIT 86) 

MR... SCOTT. ._ should also 
advise the participants to the Inquiry that on Friday 
the Government of Canada filed a supplementary list of 
documents which is in the possession of Mr. Waddell -- 
the list, that is -- and he will be preparing copies 
today, I understand, and will make them available upon 
request to any participant here and failing that, will 


mail them out to the participants of record at the 
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Inquiry. 

Now Mr. Commissioner, I 
understand Miss Lane has something that she wished to 
raise. 

MISS LANE: Mr. Commissioner, 
my submission arises out of a submission by Arctic 
Gas of some reports that had not previously been made 
available to the participants. It's in a letter of 
March 20, 1975, but I notice they submitted a further 
list of reports which I haven't had time to peruse, 
but it appears to support the submission I'm going to 
make. 

We feel that this submission 
represents a direct contravention of your preliminary 
ruling, specifically page 9 of the preliminary ruling 
on the production of documents. Some of these reports | 
were available as early as June, 1974, and were not 
available to the participants until March 20, 1975. 
It makes it very difficult for our participants to 
prepare any kind of meaningful examination when these 

Appear 
reports / on the scene so late in the day, and also 
some of these reports are to do with the cross-delta 
route and would have been particularly helpful in the 
community hearing in Aklavik, which have already been 


held. 


Now I would ask for a response 


from Mr. Genest for Arctic Gas,first are there any 
more, and perhaps after they've been put on notice -- 
we don't intend to do so now but «¢e say be forced to 


ask for an adjournment or request an adjournment in 
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order that we be given time to fully assess these 
reports and be prepared to ask meaningful questions 
based on them. 

THE COMMISSIONER: Thank you 
very much. 

MR. GENEST: Mr. Commissioner, 
I appreciate the point made by my learned friend. Our 
problems in this regard were, of course, pointed out 
in the arguments that preceded your preliminary 
rulings. We have,Arctic Gas has a staff of about 
70 people in the Toronto office; 90 people in the 
Calgary office; it has a consultant, Northern Engineer- 
ing Services, with over 100 people; it has another 
consultant, Norcan with over 100 employees. In 


addition to all that it has a large number of independ- 





ent consultants. It is not operating a pipeline, all 
of these people are daily engaged in producing 
paper, in producing material, studying the feasibility 
Ofthas for. tehe-foptinia zation ‘of that. 

Your ruling, sir, required 
us to file what were called studies and reports, and 
necessarily require the application of some judgment, 
otherwise we would quickly fill this whole hotel with 
documents. Some of these documents appeared on our 
lists of consultants; some of them, as my friends are 
aware, we were not able to find. We knew the titles, 
we knew they had been around some time, we had to 
search for them. We are doing our very best to comply 


| 
with these rulings. There will undoubtedly be other | 
reports, we will undoubtedly,with this number of | 

| 
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people involved, in really doing nothing but producing 


paper. That is the end result, they are thinking and 


producing paper. We will undoubtedly be filing further 


Supplementary lists. As I've said before, if a party 
is prejudiced, if a party turns up on a report that 
we have filed late, something that he feels has 
prejudiced his interests in the cross-examination of 
an earlier panel or the presentation of some of his 
evidence, then that party has a remedy and can make a 
submission to you and demonstrate his prejudice, the 
prejudice that he has suffered to you, and then you 
can rule that the cross-examination be re-opened, that 
the witnesses be recalled. 

We have a large number of 
Matters to deal with in this Inquiry which are not 
covered by the late filing of reports, and I'm sure 
Our time can be usefully employed. All I ask is for 
some understanding of the really gigantic task there 
is of selecting out of this mass of documents, what is 
a study, what is a report, what is somebody's jottings 
on the back of an envelope, and to produce something 
meaningful to this -- and helpful to this Inquiry 
rather than just a wass of filing documents, 26 box 


of files, but we are doing our best in that regard. 
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That is really all I can say 
about that, sir. 

MR. BELL: * I"°ve just been 
handed a list of reports by Mr. Carter. It's entitled 
"Third Supplementary List of Reports" filed by CAG to 
the Berger Inquiry’ It's ‘dated April 3rd, 1975. | 

Just ge the listl 


of reports, I see that there are reports/which date as 


far back as June, 1970, and by far the vast majority 





of them are dated well before October 3lst, 1974. I 
would just like to remind Mr. Genest, of the assertion 
by his predecessor, Mr. Goldie of approximately a year 
ago, If you recall, he said Artic Gas was ready to 
proceed forthwith at that time, so I think that Miss 


Lane's remarks are well taken. | 





ME SCOTS. Mire Commissioner, | 
as none of my friends axe askina for any specific | 
relief at this stage, perhaps that matter can be left | 
with Mr. Genest, appropriately ticked off. I'm setiohth 
that I didn't have the obligation to perform it today, 
but I may have an opportunity before long. Could we 


then proceed with the cross-examination of this panel, 





and I think that Mr. Bell was mm che miast Of Nis 
cross-examination. 

MR. GENEST: Before we do that, 
I just wanted to say that I wouldn't feel comfortable 
if I didn't have every morning on my doorstep, the daily 


blast. We had a number of undertakings sir, that we 


had agreed to comply with. It was my intention to sort 





of present them as a package this morning, but my plane 
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BURNABY 2, B.C. 
1 from Edmonton was delayed for two hours and I haven't 
P had time to organize these. | 
3 | MR. SCOTT:It was no doubt | 
4 delayed to get your documents on board? | 
= MR. GENEST: No. I wonder if 
6 | my friends will allow me the evening to get these 
7 together so that we can present them of a piece,in an 
8 | organized way, and if anybody wants to cross-examine 
a on something that arises out of the production of these 
al things that were asked for we can do so tomorrow. 
ml MR. SCOTT: I agree with that. 
12 | JOHN IVOR CLARK 
GARRY WOOD HOLLINGSHEAD 
13 | EDWARD CHARLES McROBERTS | 
WILLIAM ALEXANDER SLUSARCHUK | 
14 | NORMAN REUBEN MORGENSTERN | 
RICHARD H. COOPER 
i Be R.M. HARDY | 
GUY LESLIE WILLIAMS, resumed: | 
16 | é | 
17 | CROSS~-EXAMINATION BY MR. BELL CONTINUED: | 
| 
-18 Q Well, I just have a few | 
19) brief questions. I would like to address my first 
20 question to Dr. Clark. 
at IT think from what we've heard 
22 | of geotechnical problems over the last few weeks, it 
23] probably would be safe to say that geotechnical problems 
24 | add to the cost of the pipeline. Is that a fair 
25 | statement? | 
_ WITNESS CLARK: | 
ar A I don't believe -- 
28 | Q im iso sfarethate tft they » | 
29 weren't geotechnical problems you wouldn't have to 
30 allocate resources to solving them, to responding to 
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Clark, Hollingshead, Pa eee 
4 
1 
2 them? 
3 A If you are suggesting 
4 that the stabilization of a slope costs money, that ee 
5 quite correct. 
6 | fe) Would you say that as 
7 a general rule,a pipeline designer would want to keep 
8 | the cost of the line to a minimum, and would therefore 
9 try to build it in such a way that geotechnical pro>dlens 
10 would also be minimized? 
11] A Well, I would see that 
12 what you call a geotechnical problem, is part of the 
| physical environment and we would want to cause as | 
14 | least a disturbance to the physical environment as | 
ike p a} possible, yes. | 
16 Q So far the geotechnical | 
17 | concerns, the geotechnical problems, if I can use that | 
18 | phrase, which we have been discussing have been asi rie | 
ahs, associated with a buried chilled pipe mode of construction. 
20 I was wondering if we could discuss for a moment 
peak in general terms. The pile support mode of construction, 
22 | which I believe is an above ground method of construction 
23 where the pipe is place on piles which have been sunk | 
24 | in the ground. I would like to ask you if it would 
25 | be fair to say that most of the geotechnical problems 
26 | which we have been discussing, could be greatly reduced 
EI or even eliminated, if the pile support method of | 
28) construction were used? | 
29 A Many of the geotechnical 
30 concerns would be reduced. You would also introduce 
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other types of geotechnical concerns. There is a, in 
this orange book, I forget the Exhibit number, but eae 
is a response to a question relating to different fees 
of construction, and we point out there,that from the 
point of view of slope stability for instance, there 


are many cases where there would be less concern if 


we put it on piles with respect to the terrain stability. 





We also point out however, that the overall benefit 
is to bury it, and those problems that relate to 
terrain stability can be handled in every case. 

Q The overall benefit woul 
include factors that weren't necessarily geotechnical 
considerations. Is that what -- | 

A Thats correct. 

Q Perhaps it would be 
helpful if I could identify some of the geotechnical 
problems,)apart from slope stability,which would be 
reduced or eliminated if the pile support method were 
employed. I have drar’n up ri list here of some | 


of the problems that I have been able to identify and 


I would like ask you if you would give me your opinion 





as to whether these problems would be reduced or | 
eliminated if the pile support method were used. The 
first one I have here is,problems relating to frost 
heave and frost bulb. 


A There would be no frost 
| 





heave of an elevated pipe, other than that associated 
! 


with the natural freezing andthawing of the ground 


as it affects the piles. 
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a Q What about erosion problems? 
\ a LCA } Ai as oo V : t , 1 pA ( 

oS. q A There would still be a 
necessity to carry surface water across the right-of-wa 
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Q Would it present as great 





a problem as having a buried pipeline? 
A Oh =: 


*‘Y . Would the problems be the 


same, is that what you're saying? 
A -- no, I'm not saying 


they would be the same. They would be different. We 





of course wouldn't have a berm to deal with or a spoil 
mound. We would have tia@red areas, runoff character- 
istics of a cleared area that are different than they 
were before that area was cleared. Sorry. 

Q Well, wit. <he buried 
pipeline method you have cleared area plus the spoil : 
mound. | 

A That's correct, yes. : 

THE COMMISSIONER: And if the | 
pipeline were on piles from the point of view of examining 
the problem of 
erosion you would have your 120-foot cleared right-of- 
way. 

A I'm not certain of what 
the right-of-way would be for an elevated pipeline. 


Yes, there would be a cleared area of the right-of- 


way. 





MR. BELL: Q And what about 
permafrost disturbance and problems associated with 


a chilled pipeline? 


A Well, with the elevated 





line in the continuous permafrost zone there would 


still be the thermal disturbance associated with 





















REND PS dnoeexg $f BiueW @ an in 


wx 
Saatiegig beinud = prived as meidor 
0 ae 


i] 


om gO A a one 


2 of enol dorg ond Digaw fy. ia - 
feniyese. a1'soy Senw +t ak. omen 
yeigea jon m':.,oR =< A , : 7 
o¥ .anoneR ith od blucw yor? . amet ea‘ ad bluow yout i + 
toge « xo (Sw lesb of tied 6 syed a"nSivew sanyo 20 | 
et ee ion: \25e™ Logis oved bivow 6W _brwom 
yeild os!) topyelthh sxe ject sexs boxeato © 16, e5iset 
-yito? ,Ssve“(o atw aes deny exored si98w 
Bsiscud eds oviw , iiee 0 
[jooe oid aulg ests betéeets overt wey Badsen enilegt, 
« Srttron 
fey .gTetIEn & Zhet 4 
baé -#ayOLLSTMMDS AGT i. 
LCST +o weiy to teiog, odd gee? esite ae et ae ott Lemke ye 
~tipix Bersafo toot-08L seey eved Bigaw voy gegen | i 
- Yaw 
Uadw Jo. nisztes Jor mt fi 
snileqiq bessvels as 20% ed biuoy Yow-to-diipia ond | 
“o-tnesa ant id gess Bereplo 6 ed bivow stedd aay iP | 


tyods tetiw BoA 9 11328 48M 
rjiv bejeivoces emeitdostg bas sonsdauteth BE -Te 


busavatie end pdtiw ,liswW A 


iwow eters ancs scoxlemseq suo 
ey bessicooxss soasdiuseib fae 


; - . | - 
quar 


a 


ALLWEST REPORTING LTD. 


PAT ae be) | 


ey ee Clark,Hollingshead,McRoberts, | 























Slusarchuk,Morgenstern,Cooper, 
Hardy ,Williams 
Cross-Exam by Bell 


clearing the right-of-way. In the discontinuous perma-| 
frost zone, of course, this can cause the permafrost 
to completely disappear with time, just surface changes' 
whereas the chilled line would very likely not allow 
that to occur, and in the discontinuous zone of course 

the elevated line would not freeze previously on 


frozen soils. 





Q And of course the need 
to dig a ditch and theequipment that would have to be 
developed to permit you to do that would not be a problem 
at all with the pile support method. 

A With an elevated line 
you wouldn't have a ditch, that would be replaced by 
piling equipment, large drills and pile-driving | 


equipment. 





Q So you could eliminate 
the ditcher and probably much of the blasting that 
would be required. 

A Dinenet sure “of that. 

In the elevated line you would have to have supports, 
whether 

nonetheless. It would depend / you buried where there 

was rock, or you elevated. Assuming it was elevated 

you nevertheless would have to construct supports and 

there would be blasting associated with that. 

Q There wouldn't be as 
much? 

A Not as much, no. 


Q And what about problems 





associated with an empty pipe during the period betwee 
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installation and startup, to the extent that there are 
geotechnical problems associated with that. They 
would also be reduced or eliminated with the pile 


support method, is that correct? 
| 


| 


A Our concern during that 


period is largely related to the backfill, the stabili- 





ty of the backfill. 

@) M-hm. 

A And of course there would 
be no backfill for an elevated line. 

Q What about sensitivity of 
a pile supported pipeline to seismic disturbances? 

A It would be much greater, 

it would be 

much greater for the pile-supported line thar’ for the 


buried line. 


@) And what about sensi- 
tivity to thermo-karst subsidance? 


A Thats quite ciftticult 





to assess except on a site specific basis. I don't 
think one could generalize and say it would be a great 
deal less sensitive. Certainly to some extent the | 
elevated line would probably be less sensitive to | 
thermo-karst but the buried line will inhibit the | 
development of thermo-karst in some areas, localized 


areas, where it's under the zone of influence of the 


chilled pipeline. 


associated with hydraulic testing of the pipe, to the 


| 
| 
Q And what about problems 
| 
extent that there are any problems? | 
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A I would suggest that that! 


question would be more appropriately put to the testing 
panel that will be appearing next. 

Q OFK . Well, apart from 
problems associated with river crossings, have I left 
anything out that you think should be added? 

A Well, I could review 
the comparison here, but it is table 24-1 in this book 
Where we try to -- 

Q Mie Geant Diste y Om 1k 
Ein | 

A Yes, we try to give a 


comparison of the advantages and disadvantages. 


Q What page is that again? | 


MR. .GENEST:. 24, sirs »~There 


are no pages, unfortunately. 


A On the bottom of the 


.pages there,each question number appears first, and the 


page number second. This table follows page 24-2. 

MR. BELL: Q Perhaps it would 
Neipeatel justeread this “Yourlrave over ‘ini the left- 
hand column the construction load, I'll qo down to‘pile 
support; and you list two advantages to pile support, 
one being no ditch required and the other being less 
effected by slope instability, and I assume that inso- 
far as our discussion here today,if it had revealed 
any other advantages they would also be listed there, 


I assume. 


A It's a matter of degree, 


| 


| 





| 


| 
| 
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yes. 

Q The disadvantages, there 

are five of them, I see: 

"Greater environmental impact, 

Pipe insulation required, 

Greater potential for metallurgical problems due 
to extreme ambient temperatures, 

Fourth, thermo-piles required in some areas, 

And fifth, buried sections required to permit 
Wildlife migration." 

Now which of those relate 
to geotechnical aspects of this question? 

A Well,the buried sections 
would require geotechnical considerations of the 
terrain where they're buried. The thermal piles would | 
be -- involve the geotechnical design. The metallurgy | 


and the insulation are not related to geotechnical but 





or course the environmental impact,includes physical 
environment such as the terrain, so the first and last 
two pertain to geotechnical. 


THE COMMISSIONER: You've 


compared three modes of construction at 24-1, 


the mode you have adopted, 


"berm and pile support." 


A Ves. Siv. That was 


what the question asked for -- 


"Suriad and) .chidiang,” 
| 


QO Ved ,; 1) mis sure that 


cero asker Ore L aust -— | 
| 
| 
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strictly geotechnical point of view then, and recognizing 


“problems which would require more geotechnical input, 
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A The berm, perhaps I 
should clarify, is where the pipe would be placed on 
the ground or in a very shallow ditch, and earth would 
be mounded up over it. 


MR, BELLS Oo (Wedl;efromoa 





that there may well be other factors which 1léd to the 
choice of the buried chilled pipe mode of construction 
the applicant seems to have chosen a method which 


results in more geotechnical problems, or at least 


if I can say that. 
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A The applicant has 
stressed the importance of the least environmental 
impact in that sense that the geotechnical aspects can 
be designed for. 

Q This, of course, would 
increase the cost to the applicant in building the 
line, 

A The buried line is not 
more costly than the elevated line. 

Q But that's because of 
factors other than geotechnical factors. 

A Of thenpitling, ‘for 
instance, would be a major tactor of insulation and so 


MR. BELL: Thank you very much. 


I have no further questions. 


CROSS-EXAMINATION BY MISS LANE: 
Q My first question is 


directed to Dr. Williams. 


A Mr. Williams. 
Q Mister? I'm not even 
sure which one you are. Os Ke Was the decision to 


loop the line, was that made before or after the 
primary route was selected? 

HR. GENEST: Well, I'm sorry 
to interfere right at the beginning of this cross- 
examination, but the question implied that there has 
been a decision to loop, and that's certainly not my 


understanding of the evidence. 
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MISS LANE: Well, perhaps I can 


get at this another way then. 





Q The original application 
the first volume, of Volume 8, 8-B, this comes out of 
the decision to change from the 48-inch pipe for the 
upper Y of the pipeline, that's the lines from Prudhoe 
Bay and Richardson Island to Travaillant Junction. | 
Originally projected, you were going to use 48-inch 
pipe, and part of the reasoning given was that it 

there 
was less costly and / would be less likelihood of 
having to loop the pipe, to accommodate greater 

about 

gas volumesthat would necessarily come/after the Fifth 
year projected gas volumes, Well, in your amendment 
you're now going to use a 42-inch pipe for that area, 
£ understand. I'm just wondering, will you have to | 
loop the pipe? 

A I don"t: think that, is an 
amendment. I think that is an alternative that is 
being considered. It is not -- I don't think it has be 
submitted as an amendment. That is one of several 
alternatives that are under caosideration. 

Q So there's no definite 
decision been made to use a 42-inch pipe for the upper 
Y of the pipeline? 

| A Well, I can't speak for 
the policy of the company, but to my knowledge that 
Gecision has not been made. 


MR. GENEST : Perhaps I can 


be of assistance in that matter, sir. My instructions 
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Cross-Exam by Lane 


as gathered since we last met here are that it is 
unliely that a decision on whether to adopt a 42-inch 
alternative for the Prudhoe Bay leg will be made hope- 
fuliv —— Ll -shouldn’t say “hopefully” == will be made 
for some time. That decision strictly depends upon the 
rate of discovery of gas at Prudhoe Bay. Our present 
projections indicate, I am instructed, that if the 
rate of discovery proceeds at the rate which we now 
project, the 48-inch line is going to be the line that 
is going to be used. However, if we are disappointed 

or if these projections do not turn out, then a 42-inch 
line may have to be constructed. But it is not likely 
that this decision -- that we will be faced with this 
decision for quite some considerable time. At least 


perhaps up to the time of construction. 


That is why we are presenting | 


it to this Inquiry as an alternative only; we are not 
in a position to make any decisions. Those are my 
instructions, Mr. Commissioner. 

MISS LANE: If you were to 
loop the line, if the decision at some future date was 
made to loop the line, would it be made solely on 
geotechnical grounds, the decision -be made solely on 
geotechnical grounds? 

A I wouldn't think so. 

Q What kind of considera- 
tions would go in, as Mr. Genest has said, totally 
on how much gas is available whtther you need to run it 
Or not? In other words, is your decision to loop the 


line going to basically be based on how much gas the 
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1 

2 area produces? 

3 A I would think that would 
4 be correct, Supply and demand, yes. 

5 Q Thank you. I'jl refer 
ai VYOus8tO page 1 of 8-B-1-2. THE  monetterringnto: 

7 | "Expanding a pipeline system in the Arctic to 

4 accommodate the potential volume increases through 
9 | incremental looping is expensive because of 

| high mobilization and construction costs. The 

a installation of --" 
ae, A Gem sorgy., Badidn't get 
73 the location. 

14 Q The paragraph is the 

15 | third one down. 

16 | A Enis. Sw8ab- LZ 

17 | Q Yes, I'm sorry, yes 

18 B-1. I believe it would be called paragraph 4. 

9 A Does that begin: 
20 "Exeoending the pipeline system in the Arctic"? 
al Q That's correct. 

2a) A Thank you. 

2.3 THE COMMISSIONER: Excuse me, 
24 | this is Volume 8? 

5 MISS LANE: Yes. 

26 THE COMMISSIONER: Exhibit 54, 
ZU Erhaverit ass ,wtabdBr-- 

28 MR. GENEST: 8-B, 

29 | "Design and capacity" 

30 | babz2& 
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1 Cross-Exam by Lane. 
2 | THE COMMISSIONER: White tab 
3 JAG: 
| MR. GENEST: White tab 2, 
5 |! page l. 
6 | THE COMMISSIONER: Yes, I have 
7 | fey) Ihank you. 
8 | MISS LANE: Referzing to the 
a] Sentence: 
10 | "The installation of excess initial capacity 
Zh fl is also desirable from the standpoint of 
12 | environmental impact because gas volume 
13 increases can be accommodated with minimum 
14 | disturbance of the environment by installing 
15 | compressor equipment at sites along the line." 
16 Now, presumably then if you don't -- what-.environmenta 
17 | impact is there going to be resulting from looping 
18 | the line? 
19 | A ie will be quite 
| Simiiax to the initial installation, put another line 
2k beside it,the effect would be very similar to the 
Ze initial installation. 
23 | Q So whatever environmen- 
24 | tal -- 
25 | A It would be mainly 
o associated with the pipeline itself. The compressor 
on) station pads would be in there initially and that 
28 | disturbance wouldn't occur in the second go, 
29 | the second line, the disturbance at compressor statio 
30 | pads but along the right-of-way, installing a second 
| 
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line adjacent to the first line, the environmental 


disturbance would be very similar. 
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Hardy, Williams 
: Cross Examination by Lane | 
2 Q So, in other words, aside 
3 from the environmental damage that would be done by 
4 installing a compressor station, you would have a | 
5 double dose, you would get the same thing over again? 
6 | A As far as the pipeline 
7| between the stations are concerned that would be 
8 Paired ye Close, to correct J. think. 
9 Q How far are the loops, ox 
10 would the second line be? 
ime A Oh, on the prairie they 
a2 vary from ten to thirty feet. Of course we haven't 
13 | studied looping in this case and there is 47 decision 
14 with respect to this particular project except what we 
as have filed for the Cross Delta proposal. | 
16 Q Lie youcnoose 0 -Uuse the! 
17 42 inch pipe, is there going to be a greater likelihood 
18 that you're going to have to loop the pipe? 
19 A It would depend as Mr. 
20 Genest said, on the supply and of course the demand 
21 at the other end. 
22 Q Are you going to reach 
23 the necessity faster with a 42 inch pipe than a 48 inc 
24 pipe, of having extra pipe? The 48 inch pipe, you sai 
25 actually in your preliminaries, accommodates more gas? 
26 A Certainly. 
rae | Q So it would seem to me 
28 then sooner, you would reach the need for the looping 
29 faster, given a great amount of gas in that area, than 
30 you would with the 42 inch pipe? 
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Hardy, Williams 
Cross Examination by Lane 
ei A Yes. 
2 QO Thank you. 
= Now, I would like to ask 
4 you another question, enaPeneat the pipe. You refer 
3 to, at the very bottom of tit same page, item C," 
6 pipe of the required diameter, wall thickness, and | 
7| grade, shouldbe commercially,available, the required 
8 | quantities at this time." Where will the pipe come | 
4 from? 
10 A I think the next panel 
~ al: will be better qualified to answer. | 
12 MR. GENEST: Excuse me, Miss | 
13 Lane. If that is just a casual guestion, it's one thing, 
14 but I would oppose sir, any attempt to get into any | 
15 | detailed examination of Canadian content and sources of 
16 manufacture, as being outside the terms offreference | 
1? of this Inquiry and within the province of the Picton 
| mnergy "boards i mM saying *this not “so much for Mr v==for 
a Miss Lanes' benefit, but I see Mr. Gibbs hiding in the 
20 bushes on this one. 
21 THE COMMISSIONER: I don't 
22 see him. I see Mr. Hollignsworth. Well, you're not 
23 raising that at this point are you Miss Lane? 
a MISS LANE: No, Mr. Commissioner. 
25 | THE COMMISSIONER: Mr. Gibbs 
26 | and you can fight about that when he raises it. | 
EY MR. GENEST: I thought I would 
28 | give warning, sir. | 
28 MISS LANE: 
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| 
30 | Q Basically, the latter Beare 
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of this question is, has the pipe been ordered? Obviously 


if you hadn't made the decision as to which pipe to use, 
I guess not, eh? 
WITNESS WILLIAMS: 


A Certainly not to my 


knowledge. 


Q Does anybody else on the 





panel know if they have ordered the pipe? Okay. 


MREYGENESTR S14 thank Mra. HOrt 
should anewer that question sir. 


THE COMMISSIONER: Put it on 


the list. 


MR. GENEST: We have got a 
bag for him. 

Miss LANE: 

Q This question is just a 
general question to anybody of the panel. Regards 
compressor stations. Would it remain critical where 


you place the station if you used more compressor 


stations and smaller compressor stations? 
WITNESS WILLIAMS. 
A Again, I think this woul 
be better for the next panel, who are experts in 


compressors and stations. 
Q Well, your particular 
part of this application, page 8Bl2, page 2, goes into 


a fairly lengthy discussion of why you need to have 





larger compressor stations. 


MR. GENEST: I respectfully 


point out that this whole section of the application 
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a Clark, Hollingshead, McRoberts 
Slusarchuk, Morgenstern, Coopey 
Hardy, Williams 
; Cross Examination by Lane 
a is really being sponsored or spoken to by the next panel. 
3 Limsesorsy. 
4 MS. LANE: Allright. So that's 
S to be deferred to the construction stage as well? 
6 | MR. GENEST: No, there is -- 
7 the next panel will be the metallurgical panel who a 
3 dealing with the design of the pipeline and the stress 
9 analysis and how far the compressor stations must be 
10 and all of the engineering considerations that go into 
ie that. 
9 MS. LANE: Well perhapsthey 
hae can answer this question. 
14 Q Why are unmanned compressor 
15 stations desirable? 
16 | WITNESS WILLIAMS:, Again I | 
29 think that should go to the next panel. | 
18 THE COMMISSIONER: Miss’ Lane | 
19 it isn't up to the witnesses to determine that a matter 
20 shouid go to the next panel, although it seems logical 
a) at each of these matters that have arisen that it should. 
22 But don't you feel that just because they say it ston 
that 
3 go to the next panel ,/ it ought to. If you want to 
24 persist, you carry on, and we'll deal with it, But I 
25 | must say that so far I think the panel ists were right le 
46 | suggesting that we consider it when the next panel Pe 
ZY which will deal with the design of the pipe as I undersitand 
28 ch a | 
29 MS. LANE: I have been advised 
30 that some of these questions may be better deferred, so, 
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1 in this particular area, so unless you feel you can 

| answer the question, in this particular area I'll 

3 wait and we'll ask them later. 

4 Q Ici try a ariferent areaj. 
2 This question iswith regard to the curchEbaanecue wie pipe, 

| and I would address it to Dr. Hollingshead. 

7 WITNESS CLARK: TI think that 

2 relates to frost heave ma'am, and it would be DE 

9 Slusarchuk that spoke to that earlier on in direct 
10 evidence, 
ue Q Could I try Dr. Hollingshead 
a first with the question, and then if he can't answer i 
13] it we can go on to Dr. Slusarchuk? 
a4 A Certainly. 
as Q When you surcharge the 
46 pipe in the form of berms, I understand that in the 
a7 past you have been talking a lot about the formation of 
18 the frost bulb. Is it true that frost heave, although 
2 you may counteract it with a berm, can occur in soil 
oh away from the line of the pipe but on the outer 
te edges of the frost bulb? Can heaving, frost heave 
ae happen there? 
cE WITNESS HOLLINGSHEAD: Respec Pus iy 
=| I really think you would probably get a better answer 
= from Dr. Slusarchuk. 
Zé - Q 411 right, where is Dr. 
a Slusarchuk? 
28 





WITNESS SLUSARCHUK: I'm Dr. 


Slusarchuk, Miss Lane, 





29 
30 ‘ 
= You can get frost heaving 
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whereever you, wherever you're freezing the ground, the 


unfrozen ground. Around the cold pipe you freeze 

sort of a bulb, a circular area around the pipe and 

anywheres around that area you can get frost heaving. 
O So on the outer edges you 


| 


could get it? Away from the line of the pipe? Okay, 


| 


the pipe's going here and you have frost bulb around itl 


and you-- 





A You've got a pipe about 
4 feet wide, and your frost bulb out to the edge of 
that might be another 3, 4,5 or 10 feet depending on 
how long its" been in operation,and if you're talking 
about that 2,3,4 or 10 feet away from the pipe, that's 
correct, you could get frost heave in that location. 


Q How far out could the 


bulb go on either side of the pipe? 
A Well, this depends a 


little bit on the temperature that the pipe is operated 











= tn 


at and the temperature of the groum, for example if it|'s 
warmer in the more souther_ly area than, say around the 
Yellowknife area, for example compared to Norman Wells 
area. 

Q Maximum, 

A But in general, it might 
go out 20 feet. 

Q On either side? 

A Yes.’ 0; 15, 20 teet,--L 
can't-- I could refer you to some drawings, some figures 


that we've prepared and presented in response to some 


| 
of the government questions. And also to one of the 
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figures in the actual Exhibit itself. I could refer 
you to that figure if you would like to have a look at 


Bet 





Q I would just like to oa 
about your 40 foot range on either side. You say that 


would be the maximum over a 60 year period of the life | 





of the pipeline? 

A Yeo eapedon tt thank ot 
would get much wider than that. 

Q Have you considered what 
problems this might cause to adjacent corridor facilities? 
Bor example, if you had a highway or a railway in the 
same corridor as the pipeline, have you considered that 


at ali? 





A Are you -- [ haven't 
considered it. No I haven't. Are you suggesting -- 

Q Has anyone considered ae 

WITNESS CLARK: The extent 
of the frost bulb wouldn't even come close to reaching 
the pipeline right-of-way, so you would assume that-- 


Q tim sorry, . dadn't. hear 


you? 





A The extent of that frost| 
bulb wouldn't come close to the edge of the pipeline 
right-of-way. 

Q So, it would be containe 
totally within the right-of-way? 

A Well within that, yes. 


Q Well, how about if you 
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5) looped the pipe? And you have another pipe running 


3 | alongside it, I believe. Would there be any chance of 
| 
4 a frost heave associated with the frost bulb around the) 
5 original pipe interfering with the second pipeline, the 


6 second loop? 
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1 
2 | A Not with the .right-of- 
3| way and I think there was a question put to the first 
4 panel asking how much increase in right-of-way there 
>| would be in the extent of lonping, and an estimate of 
6 | 20 or 30 feet was given. So I couldn't see any situa- | 
7 tion where a frost bulb would extend beyond the bound- 
3 | aries of the right-of-way. 
) Q Would this problem be 
10 | part of the reason why you don't intend to come within 
i | More than 1,000 feet of the Mackenzie -- the proposed 
12) Mackenzie Highway? 
13| A No, that would have no 
14| bearing. 
15 Q None at all? | 
16 | A No. } | 
17 | Q What is the real reason | 
18 then, would it be icings or -- | 
29 A NO? L-don'tabelieve it's 
20 for geotechnical reasons. 
21 Q It's not for geotechni- 
22 cal reasons; do you have any idea what the real rea- 
a3 sons are? 
24 A Well... 
oI WITNESS MORGENSTERN: Oh, 
26 the security, the more activity there is the area, 
27 | the more hazard there is to: the line. In addition, | 
28 | there probably will be some future development along | 
29 the highway. We would like to stay away from that 
30 | potential future development. 
| 
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1 

2] Q This: next question. con- 
3 cerns surcharging, and the overburden mound. Over 

4 | what length of the pipeline is it anticipated that 

>| you would use this form of surc_harging? I take it 

a this is a very large pyramid type of affair. About 
7] how much of the pipeline would have this kind of 

8 | surcharging? 

. WITNESS SLUSARCHUK: Some- 
10 where in the neighborhood of about -- there is a 
11 potential for frost: heave: problems, i.e. unfrozen 
12 ground, for about 200 miles along the pipeline 
13 route. How much of that ground would actually require 
14 a surcharge on it, hasn't actually been determined. 
15 Q You haven't determined. 
15| You wouldn't -- do you know at this point how much 
17 would be 20 feet high or more? 
18 A How much would be 20 
19 feet high? I don't think any would be 20 feet high. 
20 Q None would be 20 feet? 
es A No, ma'am. 
ee @) How high -- what would 
23 the ultimate height be, in your estimation? 

24 A We have given an 

m4 example that five feet might be an average, an upper 
ae average height. 

a7 Q It would never get any 
28 higher than that? 

ee A That's the berm we're 
20 talking about, yes. 





ee 
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have 
You see,we / two options, 


you can -- *0 get the additional stress on the frost 
bulb you can bury the pipe deeper, or you can apply 
the surcharge berm to the surface and it's a combina~ 


tion of the two that we would try to use, you see, and 





Q Pmesoreyeto interrupt 
you. Could you start again with that explanation? 

A Yes, the idea of sur- 
charging is to increase the stress on the frost bulb, 
and therefore it reduces the rate of heave that's going 


on, and in order to do that we have two very easy 


(1) is to bury the pipe deeper because the pipe is 
buried deeper, it has to lift more soil above it 


as it starts to freeze; | 





(2) the other way is to get -- to surcharge the surface 
over top of the frost bulb in order to get the addi- 
tional effect of stress on it. 

Q And you said that 
approximately 200 miles is a potential for building 
this upper -- 

A There is approximately 
200 miles of unfrozen ground, yes. 

Q -- where you would have 
tofise this kind -thesecond of the alternatives, of 


keeping the pipe down. 





A No, ma'am. We haven't 


decided how many miles we're going to have to surcharge 
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Of that 200 miles, there are 200 miles that are 


unfrozen and we can use the combination of -- 


Q Oh, I understand, where 
would 

there is a potential problem where you,/use either one 
or the other of those methods you described to me. 

A thages tcLiont,. or both 
in combination. 

Q If you had a maximum 
height of five feet for this berm, how wide is it 
at the base of the triangle? 

A It would probably be in 
excess of 50 feet across the base. 

Q Across the base, 50 feet.) 


witere do you anticipate getting. the fill, to build the. | 


berm? 


? 


| 
) 
| 


A From borrow areas along- | 
Side the right-of-way, or from designated borrow 


areas. 





Q The berm itself would 


take up approximately the 50 feet of the right-of- 


way. 

A That would be an outside 
maximum. 

Q See 

A Generally it wouldn't be 
that wide. 

Q Have you had occasion | 


to determine whether migrating animals are going to 





be required to detour because of the berm? 
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A I have not, ma'am. 


Q Has anyone on the panel? 





Has that been a consideration at all? 

WITNESS CLARK: That would 
have to be considered on a site specific basis when 
we had finally determined where the berm was going to 


Go, but perhaps to put 1: in perspective, It's not a 





triangle that we're talking about, it's a low mound 
that might be 50 feet wide, that's much less than the 
width of this room, rising up with about three to four 
to one slopes fairly flat slopes, levelling out, flat 
across the top, and then falling on the other gide so 
ites NOt a thlandular shape. But that,-- 


Q Would you be using -- I 


understand gabions to be a wire mesh full of junk that 


you use in building these berms in for wading and that 





sort of thing. Am I correct in understanding -- 


A une gabion 15 a4 Wire 


mesh, it's a box shape or takes several configurations 


but it's filled generally with broken rock or gravel. 
Q Are you going to -- do 


you anticipate that you would use these in building the 


berms? 
A No, we wouldn't. 
Q You wouldn't use those? 
A No, we showed an x Gh i Gk 


ofwhere a gabion might possibly be used at a berm 
break to protect for erosion at a specific spot, but 


it wouldn't be used to construct the general berm. 
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Bare eS: Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 
A Cross-Exam by Lane 
2 | Q But they could ee a 
3 become part of a berm, a gabien? 
4 A The gabion that would 
5 be used at a berm break would be the -- about 12 feet 
6 | wide, perhaps, and the width of the berms. 
7 | Q Giese) cen use them? 
8 A They are used at -- for 
9 river training works, commonly in practice that's the 
10 usual application. It's an erosion control device. 
ce Q Well, have you considere 
2 where animals such as caribou could be hurt crossing 
13 them? 
14 A We have discussed the 
15 | gabion and illustrated it to our wildlife consultants 
16 and I don't ever recall anyone expressing. any concern | 
17 to us when it was described as to how it would 
18 operate. 
19 QO So you did consult with 
20 environmentalists or caritou people? 
21 A At joint meetings there 
ez were caribou people there that we illustrated the a 
23 of erosion control measures that we illustrated here 
24 last session. 
25 | Q How big would these 
26,| wire mesh screens be? 
27 A They would be of a a 
28 | wire size. 
29 O16 ncomiantewrput Imymfist 





30 through one of the holes? 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 


Cross-Exam by Lane. 


A No. 


Witness Hardy: They vary 
Witness Clark: 
The types that we would use would be -- we'd use it 
for instance when there was a very small amount of 


rock or gavel available, and we would construct a 


relatively thin mat. The box in this case would be 





about 12 feet wide and three to six inches thick, and 
it would probably be used only where there was poor 
or no gravel . Our preferred method to control flow 
across the berm breaks would be gravel. 

| Q Have you considered that 
an animal could stick its foot in this kind of thing? 

A I recall a discussion 

Ge one of the environmental consultants where he 
asked us the size, and we said it would be a chicken 
wire size, and he expressed no concern of an animal | 
getting tangled up in it. There is no point now where 


a 
I can say we've used/gabion. It would be an option 





and if in te development of our final designs there 
was any concern with the gabion, we're not dependent o 


epee cbs. 5 We could use gravel simply by bringing morejin. 


There: are alternatives 
to the gabion? 


A Several alternatives, 
yes. 

Q I'm not sure how to 
phrase this next question but I'll -- I understand | 


that Dr. Hollingshead in the past stated that he didn't 
anticipate that gravel would be borrowed from stream 


beds. Is that correct? 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper,| 
Hardy ,Williams . 
Cross-Exam by Lane | 


WITNESS HOLLINGSHEAD: I 
don’t think’ so. 


Q I was’ aiso led to believe 





that Dr. Cooper, from his facial expression at the time 
didn't appear to agree,so I'm going to ask for quali- 
fication from Dr. Cooper. Do you agree with Dr. Holling 
head that there will be no borrowing from the stream 
beds? 

WITNESS COOPER: Well, I'm not 
sure that I understand the answer. Did you mean you 


didn't think there would be any gravel borrowing from 


Ate i a = 


stream beds, or hat you didn't think you said that? 
WITNESS HOLLINGSHEAD: I don't 


think that we ever implied that there wouldn't be 





borrowing fmm the streams. Now -- 


| 
MR. GENEST: That means would ! 
not be? : 

THE COMMISSIONER: Never did 
imply there would not be, is that where we are at? | 

(LAUGHTER) 

WITNESS HOLLINBSHEAD: What 
was I supposed to have said again? - 

MISS LANE: Q You were 
supposed to have said that you did not anticipate that 
gravel would be borrowed from stream beds; and Dr. 
Cooper was supposed to have looked as though he | 
dian" t agree, and I"m now asking if ‘he did or did not 


agree. 


MR. GENEST: We should put Mr. 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


if 





Bayly on the witness stand. Doesmy learned friend have 


a transcript reference? 

WITNESS HOLLINGSHEAD: wer, | 
I have a little trouble with the question. But per- 
haps if I could just say that I would not anticipate 
that we would borrow gravel from great depths within 

a stream bed, that that is the channel itself. In 
Other words, the actual bed level of a channel of say 
a braided stream will not be lowered or degraded 
Sponiiicantly by borrow operations. You can ask Dr. | 
Cooper if he would agree with that.. I would hope that 


he would. 
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Slusarchuk ,Morgenstern,Cooper 
Hardy, Williams 
Cross-Exam by Lane 


WITNESS COOPER: We are in 


total agreement on that. 


MISS LANE: You might take 


them from say the bank of the river or -- 


WITNESS COOPER: It's possible 
may be borrow 
that there/ operations from bars or higher elevations 





within a so-cdled active flood plain, yes, but the 
ultimate lower elevation of that borrow operation 


Should not extend significantly below the stream bed 


level. 


Q Im not sure that I 
understand what "higher elevations" means in the 


Getive Stream) active river plain? 


A Well, within a terrain 


unit that has been referred to as an:active flood 


plain there are stream channels and there are also 





let us say terraces, gravel bars, areas of higher 
elevation, that is on either side of the channels 
themselves. Now it's possible that there may be 
borrow pits located in those higher -- the terraces 
and the bars, but the depth to which the mining would 


be permitted -- 


A -- should not be 
Significantly lower than the bed elevation of the 
active channel, of the sub-channel itself. 


Q WONuLGasnOoLt. GO —— 
Q Significantly lower? 
| 
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Clark ,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


A Well, something -- I 
think the ones that we've shown in drawings could be 
Six inches or a foot possibly below the bed level, but 
they should not go much below that. 

Q Would these second type 


of borrowings that you're referring to, would they be 





in the Williams Lake River or the Firth River? Are 
either of those considered as areas where you might 


borrow from the -- 


A eG. = 

Q thepart of a river plain 
that y! ou would borrow from? 

A I'm not aware of the 


potential borrow site locations, I'm not familiar with 
the actual locations that have been proposed. I'm not 
familiar with the first river that you mentioned. 


Q Well, actually it's just | 





a name to me. 

A Yes, the Firth is the 
sort of stream that one might anticipate a borrow 
operation. 

snow 

Q Ok. For / roac construc— 
tion over wide areas, are you anticipating the use 
of heavy equipment to collect the snow? 


WITNESS WILLIAMS: Is this 


along the right-of-way or is this the suggested snow 





borrow from lakes that we've talked about in response 
to questions? In the early part of the season before 
a snow road is constructed, certainly preparation 


will be done with lighter soft track equipment in the 
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Clark ,Hollingshead,McRoberts, 
Slusarchuk,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


initial stage. I don't know if that answers your 


question. 





Q Do you anticipate using 


heavy equipment at any stage? 
A Certainly there will be 


heavy equipment used on the snow road once it's 


construc_ted. 

Q Can you describe the 
machinery? I'm talking about collecting snow to 
use to build amow road. You wouldn't ever use heavy 


to collect snow 
equipment / to build snow roads? 


A Yes, we'd have a rologon 
patrol type scrapers on -- conceivably on lakes 
harvesting snow off of shallow lakes. Trucks or 


soft track terrain vehicles hauling snow with sleds or | 
With rubber-tired equipment, depending on the situa- 


tion at the time. Certainly there could be some 





hard-tracked tractors used if conditions were suitable. 

Q What about snow-making 
Machines, do you use those? 

A Yes, we have that in our 
plan to manufacture snow, that is very light aa 
per se. 

Q Could you describe a 
snow-making machine for me, how do they -- 

A The type of equipment 
we're thinking of is similar to what you would see on 
a ski hill in southern climates it requires an air 


compressor and a water pump that forces an air-water 
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A Cross-Exam by Lane 
2 mixture through a nozzle into a fine spray, and it | 
3 forms snow a few feet beyond the nozzle. Now this savin 
4 ment has to be transported along the right-of-way and 
5 we are planning to use either the large rubber-wheeled 
6 | type vehicles or soft-tracked vehicles -- rologons, if 
a4 that is necessary, that type of equipment -- in the 
8 initial stages until there is sufficient snow thickness 
9 to work on with other equipment. 
10 9) When you're building a 
i snow road, do you -- obViously the problem is that you 
12 don't want to use heavy equipment because it will 
L3 leave ruts in the ground when you're building it, that 
14 don’t == | 
a5 A Not necessarily. A | 
16 heavy track vehicle has a fairly low bearing pressure 
17 as compared to a wheeled vehicle, for instance an | 
18 automobile which has a fairly high pounds per square | 
1) inch bearing on the surface, when you compare it to 
20 a much heavier equipment, but you have more surface 
ag area bearing, so that the pounds per square inch of 
22 bearing on the surface depends on the track or the 
oo wheel that the equipment is mounted on. 
24 Q Well, when you start 
25 —-- your reason for using light equipment is to avoid 
26° damage to the terrain underneath where you're going to 
27 be building the snow road. 
28 | A That is correct. That is | 
29 the intention initially, to get started. | 
30 Q O.K., when you're bringing 
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Clark ,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper 
Hardy ,Williams 
Cross-Exam by Lane 


the snow to it, you're not anticipating using equipment! 


heavy equipment such that would cause damage to the 


terrain, is that what you're saying? 


Uy 








A Well, there are three 
possibilities here. Say you had an early winter of 
Very light snowfall -- | 

Q M-hm, 

A -- and to get started yo 


had to manufacture snow, then you would have your 
manufacturing equipment near a source of water and 


build a snow road from the source of water to where 





you wanted your snow road. 

Q So you build a snow road | 
to get to a snow road? | 

A To get to the riht-of- | 
way. 

Q O.K., and once you've | 


got a little bit of the snow road, do you drive heav¢g 
equipment over that part of the snow road to dump 
snow to build the rest of it? 
A That could be done, yes. 
Q And on that portion you 
would use heavy equipment that in other circumstances 
if it weren't on a snow road would damage the environ- 
ment, or damage the terrain underneath the snow road. 
Mim noti sure) afi thatiis clear 
A If you don't have 
sufficient thickness of snow the potential for damage 


to the terrain is certainly there. If you don't have 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


the proper equipment, yes. 

Q Once you've got a base 
to run heavy equipment on, you will start using it, 
the heavy equipment? 

A That would be the intent, 
yes. 

Q Do you anticipate frozen 
streams will be used for ice roads? 

A In our plans we don't 
plan that to any substantial extent. The possible 
exception might be in the delta area, for instance 
where it is used now extensively. Outside of that I 
don't think we have too much intent. We would take the! 


more direct route. | 


QO I mean eithercrossing | 





i 


streams or going down them, either way, would you 





have occasion to build an ice road on a frozen stream? 
A Yes certainly, because 
the pipeline itself will cross frozen streams; the 


adjacent road will also cross. 


Q You couldn't designate 


the streams? Could you designate the streams? 


A Well, all the streams 
that the pipeline crosses will have an adjacent haul 
road beside it, beside the pipeline excavation or 


where the pipeline is to be installed. | 


Q It's my understanding 
that a snow road is in essence an icing, is that 


correct? 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


| 


I mean you're building layer on layer of -- if you cros 
a stream with a snow road, have you not created an 
icing on that stream? 

A If you build an ice 
bridge, that is a thickening of the natural ice, yes. 

Q Well, I understand there 
are problems associated with icings, and when you 
build your road across,when you've created an icing 
heve you also plans for alleviation of the problems 


that go with icing? 





A In building an ice 
bridge you normally spread water on top of the exist- 
ing ice to thicken it, to make it structurally stronger. 


| 
Jack I believe we responded to that, to what that | 
does underneath the ice at an ice bridge. Does it | 

| 


| 


act as an insulator or would it be thicker under there? 





WITNESS HOLLINGSHEAD: I think | 
there are two different phenomena, two different problems. 

Q Well, that's basically 
what I'm asking. 

A Yeah, the icing is groun 
fast ice,where you would probably thicken up an ice 
cover to build an ice bridge for transportation purposes 
at would probably be because there is a very signifi- 


cant flow of water beneath the ice, i.e. in the Macken 


Q That wouldn't have any 
of the problems that an icing would have? 


zie River, for instance. 
A No, ma'am. 
| 
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Clark ,Hollingshead,McRoberts, 


Slusarchuk,Morgenstern,Cooper, 


Hardy ,Williams 

Cross-Exam by Lane 

Q This question is directed 
to Dr. Hollingshead. Your transparency of the Great 


Bear River shows a wharf facility that appears to be 
about 500 feet long. Would that be correct? 

A Well, it wasn't a wharf 
facility, it was a proposal for a temporary work berm 
and yes, it extended for about 400 feet out from the 


right bank. 


Q How much sediment will 


be released into the river from that structure? 


A i toot Dada 1 couldn. it 
Say. 

Q Can anyone answer that? 

A Well, the material would 


be primarily from the ditch. It would be’ broken rock 
from the ditch and the question really is, I suppose, 
how much fines would be generated along with that. 

Those would be the only portion that would result in 
sedimentation downstream, and I don't know what that 


percent ace would be. 


Q You don't know how much 
that would be? 

A No. 

Q Do you know what effect 


thaw wee have wonuthe white .fish~orJother fish in the 


stream? 


A No, I couldn't say what 
effect. I would suggest it would be very, very 


minimal, but -- 





| 
| 
| 
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Hardy ,Williams 








Cross-Exam by Lane 


Q Have any studies been 
done? 

A We have calculated the 
increases in the velocity that would result from the 
berm. 


Q But you've had no direct 


studies as to how any sediment-- 
have been led to 


A We/believe that these 
would not affect the fish iigraeton adversdty. 

Q You've been led to believe, 

there has been some input from environmentalists 
then, on your decision to build this particular : 
structure? | 

A Yes, we've talked to the | 
fish biologists regarding these structures and in ome | 
the velocities the figures to which I referred are in | 
the response to question 44, I think it is, to the 
-- of the PAAG questions. 

Q Would that response dir-| 
ect me to a particular study that has been done gaugin 
the environmental impact of sediment on the white fish 
in that stream? 

A No, £ don"t. tnink so. 

Q It wouldn't. Are you 
aware if any studies like that have been done or if yoh 

could 

WITNESS CLARK: Perhaps I coul 
add that as a general rule, any activity associated 
with the river is referred to ourfish biologist con- 


sultants and they have looked at this proposed work 
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Slusarchuk ,Morgenstern,CaQoper, 
Hardy ,Williams 
Cross-Exam by Lane 
pad for the Great Bear River and it has been illustrate 
to them, calculations have been done on the increased 
velocity in order that they cauld determine whether 
or not it would inhibit migration -- upstream migration 
of fish. So there has been an input from the fish 
biologists. | 
Q My question is = 
that are going to be 
directed toithe amowt of sedimentsy released into the 
stream and the effectthat that increase in sediments 
specifically 
is going to have on the white fish, not/the velocity 
Of the stream. | 
A Yes, I can't quote a 
specific report, but my understanding is that the 
assessment based on the rock being used from the ditch | 
excavation would not generate a significant amount of | 
sediment. It's not the type of material you would 
normally expect a lot of sediment from. | 
Q This goes back to your 
Statement that it's mostly large, chunky material 
rather than fine silty kind of material. 


WITNESS HOLLINGSHEAD: Yes, 


that's right. 





Q Dr. Cooper, would it be 
fair to say that very few of the streams that you 
anticipate crossing with the pipeline have been gauged 
That is you have measured the volume of water? | 

WITNESS COOPER: Yes, that's 
true and for the most part they are the larger streams 


that are gauged. 
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a Cross-Exam by Lane 
Q Which ones have been 
gauged? 
A Which ones have been? 
Q Yes. 
A The Mackenzie River in 
t 

7 | several locations; the Liard River has; Great Bear 

8 River; there is now a gauge on the Firth River; I be- 

9 | lieve the Willow Lake, I believe that's most of them. 
10 i Q What percentage would thalt 
ze be of all the rivers that are going to be crossed? 

12 A A very low percentage but 
13] we must keep in mind that the major river crossings | 
14 are gauged. | 
15 Q But there are a signifi- | 
ae cant number that youre crossing that haven't been 

17 gauged? | 
18 A Oh yes, a large number. | 
19 Q Would you say that the 
29 percentage that have, represent 2%, 1% of the streams, 
pal es een 

22 A Before quoting a per- 

23 centage figure, I think we'd have to count the total 

oA number of streams and assign sizes to them. | 
2 Q When do you anticipate 
26, | that you're going to be gauging all the streams? | 
2 A Well, in the design of | 
ea | the buried river crossings, it's not necessary to have | 
oy gauges on all the streams to predict scour, and to 

an | complete the designs. 
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Clark ,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern, Cooper, 
Hardy, Williams 
J) Cross-Exam by Lane 


é THE COMMISSIONER: When you | 
3 speak of gauging the rivers, do you mean measuring the 
4 volume of water flowing along the river and the velo- 

) city with which it flows? Is that what we're talking 

6 | about? 

7| A We are talking about 

80 measuring rate of flow of river, or the rate of flow 

| of water against time, and how the discharge varies 


10 against time. 
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Slusarchuk, Morgenstern, Coope 

Hardy, Williams 

Cross Examination by Lane 

MS. LANE: 

Q And you haven't done a 
measurement of the sediment carrying capacity of those 
streams, or have you done? Obviously if you haven't 
gauged the stream -- 


WIENESS* COOPERS” “A I believe 


that there are some sediment records on the Mackenzie 





River, but other than that, unless there's been some 


environmental work, I'd say, no. 


Q You're not aware of any 
reports, of any measurement of sediment in anything 


besides the Mackenzie River? 


A mm notyYaware Of Zt," no. 





Q Is anybody else on the 


panel aware that, of any other measure of ,the sediment | 
carrying capacity of other streams being done? | 
WITNESS HARDY: Well, I think 
PtLeaS tale tO say to thatvquestionyss think’ Lt ‘only 
fair to say that a person like Dr. Cooper, and Dr. 
Hollingshead, it's not a matter that they've got these 
problems with no background that gives them some 
indication as to the type of the river hydrolics if yo 
like for a particular stream. And it's not a matter 
that they know nothing about the sediment capacity, it/s 
a matter of degree. They will have some idea of what 
it might be, but they can't tell you precisely what it 
might be... It's a question of degree of accuracy, and 


they recognize, you see again when you talk about gaugihg 


a river, it's not that every river has a completély 
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2 different characteristic if you like, or gauging 

;| pattern. The river hydrolodists, the specialists in th 

4 field, he can, he recognizes types of river basins, and 

5 so it's a matter of precision with which he can assess 

6 | what will go on in that river. If I'm wrong, perhaps 

| Dr. Cooper or Dr. Hollingshead can correct me. 1s 

3 Q So in other words,/you 

9 are going to cross certain rivers and you have to do | 
LO an analysis of the river to decide whether, how it 

she can be safely crossed. It means that you don't have t 
12 do a river by river analysis, you kind of have a general 
13 | sort of knowledge that you apply to clumps of rivers? | 
14 A Oh, they do a river by 
15 | river analysis. But in the analogy you've brought up, | 
16 what he~-the river hydrologist doesn't necessarily | 
Ly have to have gauging records on that particular stream 
18 in order to design the crossing. | 
29 Q Because he knows general 
20 things about rivers and he kind of takes a groups of | 
2 rivers in a specific area and Says, well, this river 
oe is this? 
2B, A Well, he recognizes a 
Ae a whole series of things. For instance, it's the rive 
25 | valley pera tide he sees, where he wants to put his 
26 | crossing or/he's looking at his potentiality. It may 
oy | have an effect on the high water mark you see, and the 
28 high water level which is one of the major considerations 
29 that he may be interested in you see, may be established 


30 physically at the one location to a definite figure, 
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within almost a few inches without any stream records. 
In other cases, the stream records can be very valuable 
to him. The point I'm trying to make is, you see , th 
the specialist, the river hydrologist as a specialist, 
it's not a matter that he goes with nothing or he goes 
with everything, it's somewhere in between. And this 


is why he is a specialist. He would like to have lots | 





of gauging records, but he'll never get them, 
WITNESS COOPER: I should point 
out that the design and the analysis required for a 
buried pipeline crossing is much less sensitive to 
stream flow records or to a knowledge on stream flow 
records than for example the designs that would be 


required for a dam and reservoir, where you would have) 
| 





to know precisely how much water you might have to pass 
in a flood. Or for example, the design of a bridge, 
where you would have to know quite exactly the extreme| 
flood levels that you «ould obtain. But with a buried 
river crossing, the designs are much less sensitive o 
that particular peecnener Lf you, Like. 

Q Well, to follow that up 
just a bit, it's my understanding that when you cross 
a river you have a bend point and a sag point, and these 
you have attempted to put far enough away, or far enough 
into the bank that they won't be exposed, either by 
scouring from ice or by flooding. Now, in that case, | 
don't you have to be sensitive to exactly how prone 
the stream is to flooding? You've just said that in 


a dam you have to take into account flooding, well it 
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1 seems to me that it would be very sensitive in that 
2 way? 
3 | A Well, no. Generally 
4 where we, if you are talking about where we set sag | 
3 bends , We're more concerned with,can a bank erode, 
sal and if it can, how fast? Much of this analysis is, | 
7| admittedly based on judgement, and judgement by | 
8 | examining a large number of factors. With respect to | 
9 flooding levels, all we have to have is the answer to 
10 one question, and that is, can an area be flooded, or 
ll can't it? So whether it's going to take a precise 
I discharge to do that in thatrespect is not that relevant. 
3 Q In other words, what thi 
14 comes down to is you don't do a stream by stream | 
15 analysis? | 
16 A Oh yes, we most definitely 
17 | do, do a stream by stream analysis, with regard to ! 
18 assessing the erodability for example of a bank. | 
1 Q Have you done this for 
20 all the ee seu dse 
21 A Not mefinabrdetatl ener 
22 This will be part of final design. 
23 Q This guestion is directe 
24 to Dr. Hardy. It"s my understanding that you have 
a referred in past occassions to various reasons why 
26 | above-ground crossings, or above-the-river crossings 
27 were not studied, or were studied then rejected. I 
28 wonder if you could outline in greater detail, what th 
29 hazards are? 


30 WITNESS HARDY: A Well, I 
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i did point out at the same time of course, that this was 
2 a very controversial question. But one of the most 
3 serious objections these days to the overhead crossing, 
4 is security. | 
> | Q You mean just because it'ls 
6 | exposed? | 
i | 
| A Letsuupiingtheaair. p~People 
8 with rifles take shots at it, and they do. | 
5 Q Are there any other | 
10 hazards besides -- 
| A Well, it becomes, there 
12 | are some things inherent in the design of an overhead 
a3 | crossing, that it is a structure, a bridge structure 
14 withsaniotyot detkailfoniat, tlittlesclippings;eclips 
aa angles and little bolts and nuts and so on. And these | 
16 | require maintainence you see, You don't run into that | 
17 | sort of thing with the submarine crossings. It has | 
18 to be painted at periodic intervals, and the | 
aS, maintainence on the overhead crossings, if they are of 
20 any length you see, which if you're talking of any of 
21 the large rivers on this line. My experience is based 
22 on crossings of the Fraser River, the Quesnel River, the 
23 Peace River. They are fairly substantial crossings, 
24 | some of the bridges. 
25) Well, it requires, a pipeline 
26 | company you see, has to be an operating unit, and true 
27) on the Mackenzie Valley Pipeline Company it would be a 
28 big organization. But nevertheless you see, if you 
29 think about overhead bridges, one of the factors and 
30 only one, not the predominate one, not nearly as 
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personnel that is highly specialized. A rigger type, 


iL important as is the question of security, is that you | 
2 | would have to have riggers on your maintainence tate, | 
| you see, and how many -- and a rigger is a very | 
4 expensive sort of workman. You see, and it's nota | 
i thing. thatsyou can.pick anybody: right. out-of high 
6 | school or right in off the street and say, go out and | 
7) paint this bridge. He's 150 feet up in the air. And 
3 so that's another factor that's against them, and all | 
9 of these things put together, I have seen in the past 
10 20 years, I have seen opinions in the operators in the 
11] northwestern part of this continent, in Alberta and 
iD British Columbia certainly, seen their opinions, their 
13 view points, crystallize against the use of overhead : 
14 crossings you see. I like them myself, you see, but | 
a I have lost every argument with my pipeline friends 
| Maybe 
16 when I've suggested, well here's a place/you should bel 
La/7-|| talking about an overhead crossing. Does that answer : 
18 your question? 
19 Q Yes, you've outlined then, 
20 basically maintainence is a problem? 
parr A Security, tiret of all. 
eke) Q Securiby, Lirnst.cL alh, 
a maintainence, and having to hire more people to | 
24 work, | 
A Maintainence, and type off- 
it introduces another class if you like of maintainence| 


the .guy..that 's.qot.to.¢climb..the,.bridges. 


MR. COMMISSIONER: Excuse me, 








Miss Lane, we'll take a break for coffee now. | 
(PROCEEDINGS ADJOURNED) | 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT. 





MISS LANE: Q This next 
question is for you, Drs, Clark When you discuss 
dykes to stop erosion, now I'll explain what I think 

been 


you mean by that. It's/explained to me that you 


put cement collars on the pipe when it's going down 





a slope or when it's going in the same direction that 
the water is flowing, downward, you would put smail 


or large cement collars or some kind of collar on the 


of pipe at 


certain intervals to keep the -- so that the water 
would be diverted in another direction besides the 
direction that the pipe is going. Is that what a dyke | 
is? | 

WITNESS CLARK: No, that's | 
a ditch plug, and it wouldn't-—-- cement would very 


would ever 
unlikely’ be used; more commonly it's something like 





bags of sand, and they're called sack breakers in 
those instances. 

Q What stops -- you wouldn't 
call those a dyke? 

A No. No, a dyke would 
be on the slope to prevent concentrated flow of 


water down the slope. It would direct surface water 





across the berm where it wanted to go across the berm 
inthe first instance before the pipeline was built, 
and where it crosses the berm then is what we call a 
berm break, and on the downslope side of that, immed- 
lately beside it we would have a ditch plugged. 


Q Sool f- WA is collared around th 























feo eta 9 WEMAI 220M 
sayoede vey woth ee? Sie) 0 (aoe see eee 
anise T gah atelier rie — ytoleors - ‘gote od aityd 
voy tects om OF ieee sea Yd nsont OY 
awols ptttoe B82) aedw Sytg sf ao wretites! fatima: Bulk 
#5yi3 wollosthh eee oft mb batop att nattw 0) eqote 5 
Fieme tue Bigqw roy piswiwnab \orlvolt st setaw os 
W220 4, } foo Re brid ence soo euaifeb) anesies spyet Ie 
ses at! $a@7 ca -~ ally quad oF elsviesat er 
ait gaboesd Koiseerih softens! he Bese od bivow 








efyb 8 tetw tedt el eankop ef sy ode jetit notzoeekb 


a'yatt? of sARD Sade iW 
yvrow Dinow tThetteo =~— ere te Howth s | 
gti] poitienmoe a’ at yinGieies s2am ai 4 = 
‘ud etestpand 4oge belles ex"yots bane) \Bnse to "eped™ 
.asonetent azoit 
ait aire 
Sstyb © weodlt Ll 


‘bluow voy +— aqote enw e] 


binow adyh & .olf 08, ° & 
to wold Sovawdnebnos wide ahaa 
toinw soptuue 4nsthb biyow 37 sqote ond evel 2a568w" 
ntad edd Reexoe op od Sstnaw st ototw mmuad ont aeotos 
en tot at Na 
a ifen ew deriv ei mode atred 2 
= beam abasic vlanneniile 
Giddens 
a a 


aa * , 1) aes 








ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Clark ,Hollingshead, McRoberts, 














2821 





Slusarchuk, Morgenstern ,Cooper|, 
Hardy, Williams 
Cross-Exam by Lane 





pipe is called a ditch plug, and on the surface it's 


called a dyke. 


A Ves. 
Q But is the basic purpose 
the same, to keep -- to divert water from its natural 


course in the same, like natural course in the same 
direction of the pipe to prevent erosion? 

A No, the natural course 
of the water wouldn't have been down the ditch. In 
that instance it's to prevent it from taking an 
unnatural course and eroding out the ditch back fill 
In other instances it may be to divert water to a 
natural drainage course that existed before construc- 
tion, or in other instances it may be to intercept it 
with sufficient frequency so that the volume of flow 


is not really great, and it doesn't have a high eros- 





ive capacity. 
Q Now let's concentrate 
that is 
on the ground flow or the water/flowing beneath the 
surface. In that case you use ditch plugs? 

A That's where we would 
use water flowing in the -- to prevent water from 
flowing in the pipe ditch, yes. 

Q What's to stop inter- 


plug erosion? 


A Well, they would be 
placed at sufficient frequency so that there would 
be no flow in the ditch there, inter-plug erosion. 


Q So the natural -- all of 
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previous 
the water from the/plug would be diverted, there would 


be no more water flowing to the next one? I mean 
there's obviously going to be some water flowing -- 

A Oh yes, well in some 
circumstances you wouldn't want touse these plugs, you 
would put in a non-erodable backfill if it was of 
benefit to do that, if you wanted to assist in draining 
a slope; but the normal circumstance will be to prevent 
a massive flow of water, each plug prevents flow going 
beyond that plug and therefore the water that is in 
the ditch doesn't have a high erosive capacity. 

Q im crying cto understand 


what are the consequences of diverting the natural 





flow of the water beneath the ground by these ditch 


| 
plugs. Now, what I want to perhaps talk about is 
| 





what is going to be the tendency of the sandbags or 
these plugs to stop water ina pool? Wal ie it. ad 

be diverted or will some of that water accumulate by 
the sandbag around the pipe? 

A That would depend upon 
the ground water regime | For instance, in some 
cases they would only be operative during say a storm, 
a heavy run-off; but where there is a natural ground 
water there, the backfill would be saturated the same 
as the normal ground beside the ditch would be 
saturated. 

Q It's not -- during a 
storm would be the only time you'd get an abnormal 


accumulation, the rest would just naturally divert 
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2 | and it wouldn't sort of accumulate against the bag. 

3 A Well, perhaps I could 

4 | Clarify that. If there was not normally ground water 

5 on. that ditch, and vou aidh toy heme have an oppor- 

6 | tunity to see theSSlides, but the slide I showed of an 

7 | actual sack breaker or ditch plug installation was in 

8 | avery dry ditch, as it turned out. Now that would 

9 function only when there was a storm; but if there was 
10 ground water in that slope in any event, the back eitit 
vg would be saturated the same as the natural soil would 
Nee | be saturated. 
13| Q Well, it would tend, aroun 
14 the pipeline then, it would tend to freeze, would it 
Is not, these accumulations of water? | 
16 A In the chilled portion 
be it would freeze, yes. 
18 Q So you're going to get a 
9 clump of ice where the water hits these bags. 
20 A Perhaps we each have a 
a1 different mental picture, but if you have a steep slope 
22 and water is accumulated behind the plug, there would 
23 be ice there when the pipeline went. into operation, yes} 
24 QO And as more and more 

| water flows it's going to get larger and larger? 

26+ A Well, all the soil would 
27 freeze then and it wouldn't -- there wouldn't be | 
28 flow, water flow. 
29 Q I understand that you've 
30 | done sone testing with these ditch plugs. 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


A We haven't done any 
testing, no. 

Q But they were -- 

A They're very common, 

Q They were in southern 


areas, though, where they had been used, is that | 


correct? 


A Yoo. shat SeCOLeect.. 
Q Have you had the 
opportunity to test them in any of your test areas tha 


are in northern conditions, permafrost conditions? 


A I don*t believe that 
ditch plugs were tested. 

Q You haven't tested them | 
as sVete , | 

A No, | don t recall. anys | 

Q Would, 1 »be fair to say | 





Phen that, this kind of device 1s atva fairly primitive 
stage as far as its relationship to a pipeline in this 
particular area, the permafrost area? 

A No, I wouldn't certainly 
Say that. ¢. think that it's @ fairly straightforward 
technigue that can be assessed. aos 

ae as 

Q Well,/straight forward 
if you use it in southern areas, but you haven't teste 
it here. 


A Well, its function is 


| 
| 
to prevent the backfill from eroding, until the pipe 
line goes into operation. After the pipeline goes a 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 
Cross-Exam by Lane 
Operation the backfill immediately around the pipe 
will freeze. It will then be much, much more resistant 


to erosion. 





Q Oh, I see, so in other 
words these -~- what do you call them again -- 

A Plugs | 

Q -==pilugs,* yous use= them 
only -- they're only useful before you start to run 
the gas. 

A ini sehis- parbicular 


instance they're for a transient problem, a problem 
that would exist from the time of construction until 
the time of gas flowing. 

Q Andhyustetowgo over it 
@ain, you say there could be a problem of some buildup 
of a saturation of water by the bags that will freeze 
when you run the gas through? 

A I certainly wouldn't 
call that a problem, it's something that will happen 
HUE “DAwoutdn’t “callethat a“problem:*-T couldn*t 


visualize how that would be a problem. 





Q But it would happen 
though. 

A Yes, the water in the 
backfill will freeze when the pipeline goes into 
operation. 

Q Now you don't use 
these -- do you use these in any area--no matter where 


youtruna trhelpipes this area is eventually going to 


| 


| 
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Clark,Hollingshead, McRoberts, 
Slusarchuk ,Morgenstern, Cooper|, 
Hardy, Williams 

Cross-Exam by Lane 


become frozen? 


A No, we would use them on 
Slopes that are sufficiently steep that if we got 


Concentrated flow -- 


Q Yes, I understand that. 
But no matter, you're going to use, eventually wherever | 


you use these plugs, the pipe itself will freeze 





the area and they're no longer useful. 


A They're no longer needed 
BiecHee point, 

@) They're no longer needed. 

A i should, point omt that 


aS a means of buoyancy control in some places, it's 


an alternative method of preventing the pipe from 





floating when a lot of water gets in, is to during 


construction to flood the ditch. so. it will, freeze. 





Q So you in effect provide 
the water tf it isn't there already? 

A We provide the water in 
certain areas to prevent the pipe from floating during 
Say spring breakup or runoff during heavy storms 
prior to the pipeline going into operation. That has 
been tested at one of the test-sites. 

Q Could you just describe 
that, please? 

A The controlledflooding 


of a ditch was tested at the test-sites as a means of +- 





Q But quite apart from 


anything to do with these plugs? 
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Clark, Hollingshead, McRoberts 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams | 
Cross-Exam by Lane 


A No, there were no plugs. 

QO You haven't tested them 
in any other northern test-sites? 

A No. 

Q I understand that in your 
Slide outlinininjslope traverse thereiS a fire-break 
shown. We are just curious as to how far the fire- 
break will be from the pipeline. 

A Well, that would be -- 
the fire-break was shown in the instance where say 
trees were laid on the ground to disperse flow of 
water. There wouldn't be a continuous string of 
debris, and this break would be at the -- or the 
barrier to concentrated flow would be at the edge of 
the right-of-way. ] 


Q How often would you have 





toelear a fire-break? 


A £®don“G Chink thatethere 


is an answer to that. I assume you mean that it would 
gradually fill up with debris and so on. 

Q Well, basically the 
material that you clear out of the way, SO that you have 
yot your fire-break, are you going to burn it, move 
it, do you just let it lie there, what's going to 
happen to it? 


A My understanding is that | 





most of the material that is cleared out of the way 
would be burned in fire sleds at the time of construc- 


tion. There may be instances where it could be used 
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Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 








| 
for these -- similar to riprap, to break up concentrated 
flows of water laid on the ground, and again this is 
used commonly in highway construction, on the down- 
stream side of culverts, to help disperse surface 
flow. 

Q So that you might use 
Some of the material taken out of the fire-break to 
assist} youainas- 

A I think that we might be 
talking about two different things. What I'm des- 
cribing is an area where there is a lot of cross-flow 
across the right-of-way and we provide a break in the 


berm, let's say for example every couple of hundred 





feet, and that's to concentrate water through that 
berm break. On the other side of the right-of-way 
in order to disperse this water back in, there might 
be brush and trees laid on the ground. It wouldn't be 
laid in a continuous string. Every so often there 
would be a break, so that if it ever caught fire 
in any one place the whole thing wouldn't burn. So the 
fire-break is actually in this layer of brush or 
trees that is used to break up the flow of water. 

QO Drseew Drs Hardy, tvou 
have referred in the past to blasting to free ice 


jams. Would this be done in any of the Arctic coastal 





braided streams, say along the north -- 
Kee gs HARB E ation again? 
Li misorry® 


Q You've referred in the 






























f4necae> qu teeid of .gerqix ot abiinte 92 
al vidd abepa bas .bnwotp edt ao Bist sodiew £0-auat® 
<nwobh sd? no \Adttouxzanos yewipid at yiaomuog Beay 
eomidige sexeqarb gfied oF ,etzevivo To ebis msexte* 
ae 

bau tipi voy toads eB) 2 ta), pays A WOO Sn 
ot deetd-srtt ode to two meded Isizedam eft Jo smoe 
-- ni voy sekees 





d sdelin ow death anid o A 
eob m'S 2amW .apciett tnewetiib owt tyods wide’ 
voll<eeoxn togOL & ©) svett ovedw see ms ei paidias 
oti ot deed » ebivexg ow bas ‘yew Recaps att EROTIK 
Aetbayd 2O slayeo yteve olqusxe to? Yee eB’ Jol, _yarted 
tacit spttotdd tedew stamineonop oF etdadd bas .3eo% 
yow-2e-tipis eft te eb4e , tetto edz ag ,Aserd mised 
tootm arstia . ni toed setew eid seteqeib oF tefs0 nti 
od g’ebluew 21 .bakoxp eff mo biel sseag. bas, fesitd ed 
ered vedio oe ynavT eniute evounttonos 6 mi bist 
Suly tdpuso seve th) 3h ta Ge . Agere. 5, 9d bivow 
4 08 .pcud +) abLoow peitdd alert ont eosig, sre ges at 
x6 det td to a5yel wit ni yiteutos at *Ageotd-oxi? 
setew to wolt odt-qu deend od beat ef sens zosxd . 


uOY Vom 20 sem Ge Ay 
- 








or se 
Soi st oo ae aioe ie. 25 


fetesos >1redyvA oat to 


ALLWEST REPORTING L-TD. 2829 
BURNABY 2, B.C. 


Clark ,Hollingshead,McRoberts, 




















Slusarchuk ,Morgenstern,Cooper, 
1| ee eres Liane 
2 past to blasting to free ice jams. | 
3 A Well, what I said was ee: 
4 it was one thing that would be considered in dealing 
5 with ice jams if one was developing and was out of 
6 | control. I didn't say We would necessarily do it. | 
7 | . Do you contemplate that 
8 | you would be likely to do thee in any of the Arctic 
9 coastal braided channels? 
10 A Well, I certainly would 
11 | not. You wouldn't have ice jams in those braided 
ee channels. You see, by the very nature of them it 
13 | just swings over into another channel. 
14 | QO So you wouldn't have to 
15 | use it there? | 
i 
16 A Never use if there, no. | 
17 Q O2ke | 
18 A It would be, you see the| 
19 ice jamming that would really be serious is really | 
20 confined to about three rivers -- the Mackenzie, the 
21 Liard , and the Bear and possibly not the Bear to any 
22 degree. It's only the very large rivers, you see, that 
you would 
23 /have ice jams that would be hazardous to you. 
24 Q In the Arctic coastal | 
25) area, I guess it's called the North Slope, are there 
26° any places where the trough that you put the pipe into 
27 would be blasted instead of ditched? | 
28 A Well, there is a possi- | 
sais bility of that, depending on where your line is in the | 
pe. 84 | strip that constitutes the North Slope, you see, 
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Clark,Hollingshead, McRoberts, 
Slusarchuk ,Morgenstern, Cooper 
Hardy, Williams 
Cross-Exam by Lane 
between the shoreline of the Beaufort Sea and so on, 
and the hillside where you have rock outcropping 
literally. They have a choice, you see, and this has 
been again argumentative over the past four years as 
to whether you take the higher land, it's not all that 
much higher but it's -- it gets away from the high ice, 
you have less severe high ice content permafrost if 


you get up higher, but then you have more irregular 


terrain, you see. You have to balance that off against 





staying down. But if they went well up with the line 
they could get into rock where they might be blasting, 
but if they are really on the North Slope as such, 
in the high ice content permafrost they would not 
be using blasting. 

QO You are saying then as | 
a general rule you wouldn't anticipate that they would 
beacoinguit, Dut Li they Got into an;area of rock, “that; 


they might be blasting. 





A Well, I think, you see 
I don't have in my mind the precise location that you's 
talking about, and of course it's been pointed out 
they keep changing these things. They change them on 
me as well as on you, but -- so that I'm not precisely 
-- I can't visualize in my mind at the moment precisely 
what the favored location is now in terms of what I 
have seen in flying over these areas, you see, so I'd 
have to look at the mosaics and see exactly where it 
is, but my understanding is Eve cee will be other 


people, possibly other people right here who can ma 


| 
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Hardy ,Williams 

1 Cross-Exam by Lane 

2 | this more accurately than I can. I don't -- I think 

3 their location now is where they would have practically 
A no blasting. | 
5 Q So if itsclose to the 

6 | coast as opposed to being higher up away from the 

7 | soast 

g | A Well, it's down in the 

9 | North Slope country, not up in the rock country. 
ml Perhaps Mr. -- 
ll! O so adi it's farther 
yer || down where you believe it is now, they wouldn't have 
133%! to use blasting; but if they decide to be further up 
14 the slope, then you would use blasting because you would 

get into a rock area? 

15 jj A You would be in a | 
16 | situation where you would want to blast, yes. | 
| Q Well then, the second | 
18 part of this question I'll direct to Mr. Williams. | 
19 I believe you said in the past that you were going 
20 to use a sequential type of blasting, in other words 
oak you would set charges for a mile or so, and then you 
22 would set them off 1, 2, 3, 4 and they would just 
2 keep going off in a row, is that correct? 
24 WITNESS WILLIAMS: That can 
25 | be done,yes. 
26: Q is 2enet correct. to 
“at B say that you plan to use this kind of blasting? | 
28. 
29 

30 
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Hardy, Williams 
Cross Examination by Lane 

1 : 

7) A We got into a discussion 
3 about blasting and I think we said that it's our desire 
4 to use the wheel type ditching machine to the extent | 
5 possible and we are doing a lot of research to try to if 
6 | prove this ditching machine. There wi:ll be blasting | 
= | required, in particular in bedrock conditions and in | 
8 frozen gravels that, and sands possibly that cannot 

9 be excavated with the wheél type ditcher. 

oe Q So you anticipate that 
ll there will be some times when you will be using eee 
12> A That is correct. 
13 Q Well, what time of the 
14 year do you suspect that this kind of blasting7~~that | 
LS blasting would be done? | 
i¢ A It will be done with ce 
17 pipeline construction which is mostly in the winter | 
18 months from November to April. The exception to ae 
19 the major river crossings that may require blasting. 
20 For instance, the Great Bear, but we Say that the 
21 blasting there would be done also in the wintertime 
22 through the ice and the excavation would be done the 
D3 following summer. 
24 Q Well, my concern is here 

how flexible 

25 De Stat Vin stOLdet at exactly/you're going to be 

26 | when you're doing your blasting? If you come across 
27 a Caribou herd for example, you can understand that 
28 | if they happen to be calving that could be very 
; distressing to them. If they're not, it may not hurt 
30 them, but it may drive them ‘to an area where perhaps 
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1 their feeding is not as good as it might be. How 
2 flexible are you going to be? You're building your 
3 ditch and you come across a Caribou herd. Are you just 
4 going to go ahead and blast, or are you going to say, | 
s) we'll find something else to do right now, and wait 
6 | until they've moved on? | 
| A No; *we'vetsaidtin® the | 
| Exhibit that 'if the®=-“first of alls!)the construction 
2 is mainly planned for the wintertime before the Caribo 
10 | start migrating, let alone calving. The pipeline 
11 construction crews will be out of the area before 
12 calving starts, but we have said in the Exhibit that 
13 if construction is going on when the Caribou are 
14 migrating, that the construction will stop until they 
15 get by. | 
16 | Q Okay, so you’ plan to be 
1? flexible then? | 
18 A That®is correct, 
19 WITNESS HARDY: TI think it 
20 should be appreciated too, that right now, in Alberta 
21 and British Columbia and the Territories, there are 
22 regulations you see, which govern the pipeline aaa” 
23 and how he would proceed. You require literally a 
24 permit to go into any river area you see, and do any 
25 work, let alone blasting, and so there would be 
26 |. restrictions put on the time that you could work. You 
ad see, where in the rivers they would be particularly 
a concerned with the spawning period, and some rivers there 
= are more types of fish spawn than in othersandg in my 
Sa own experience you see, there is one river in British 
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1 Columbia where there's only two months of the year that! 
2 | the Provincial Regulatory Authority dealing with the 
3) fish hazard can ‘say that they cah work in the river, let 
4, alone blast, you see. : 
5 Where in other cases, there's | 
6 | only a month or two that they are restricted from eee 
7 Well? that’ sort “of ‘thing ‘will ‘exist, that sort of | 
8 regulation will exist when this pipeline is built, and | 
"| if it didn't exist, I think you could rest assured Pal 
10 the owners would have their own specialists advising 
11 them on the hazards that would be encountered. The old 
1A CONCEDU Or simply you ‘start’ ‘in at "A" and’ go ‘to “B" 
13 | with no, and build your pipeline, with no concept of 
14 | thevenvaronnental “efiects*or- it, just would not’ exist | 
15 | imetthe Construction or this" Line’ | 
16 Q But even within the | 
17 licenged area within the period that you are licensed | 
18 that the authority say, okay, now's a good time, this : 
a is a good time, it's probably going to be safe for | 
20 you to go ahead and blast because you're not going to 
21 interfere with fish or caribou or whatever. Now 
22 caribou I understand don't have any set migrating 
23 pattern, so the chances are you May come across something 
24 | outside the norm, within your licensed period. My 
25 question was basically designed, when you have to apply 
26 your own discretion when you come across something 
27 that you weren't expecting to find, are you going to be 
28 flexible enough to stop or is this in the plans? | 
29 A By the size of this | 
30 project I can't visualize how that would not be so. 
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al You see there will be environmentalists in the field, 
2 | on the staff and I just can't see, it would be literall 
“4 negligence on the part of somebody in the construction | 
4 of this line if a situation such as that developed to | 
5 the point where there was damage. | 
6 | Q Thank; you. These next ! 
7 | questions are going to be directed to some clarifications 
8 of the Assessment Group Memorandum, Jt is a white | 
9 clump of papers here. | 
10 I would like to begin with a 
Net clarification of the response to the concern at page 
12 14, and this is with reference to local bed scour. 
13 | Basically what Dowould: like to ask dis: forva cinemas 
14 Clarification of what exactly your response means. It | 
i5 seems to me the response says, we know there is a | 
16 Problem, we don't know the answers and we trust the : 
17 | engineers. Is that basically what you are saying? 
18 WITNESS COOPER: I think 
19 basically the response here, just let me thumb through 
20 it, or read through it first. . 
al MR. MARSHALL: What was the 
ee question in the Pipeline Application Assessment? 
23 MS. LANE: Basically LenS Here 
24 THE COMMISSIONER: It's the 
25 Supplementary Memorandum to the canned notes, page 14. 
26 | MS. LANE: _It's basically 
27 directed to the accuracy and the reliablility of 
28 this graph. 
29 WITNESS COOPER: A Well, out 
30 response in effect admits that there is a relatively 
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ad 
2 high level of engineering judgement required to make 
3 | these scour predictions if you like. Recognizing this, | 
4 what possibly we don't say, is that we will provide thi 
5 expertise that has the capability to make this judgement, 
6 | and come up with proper design figures. 
7| Q But you haven't as yet 
g got those answers? 
9 A We've got the expertise 
10 iebeiaeve, 
ohh Q You do have the expertise? 
1 WITNESS: eHARDY: A tegiteh ork 
hie perhaps it's worth pointing out that the technical 
ia design of river cross ings is at a higher level and 
15 | was started sooner in Alberta and Bristish Columbia | 
be | back in the early 1950's, than anywhere else on this 
ae continent. And the expertise that is available to | 
18 deal with these problems is better than anywhere else, 
19 in my judgement,on this continent. Better than they 
20 have had on Aleyeska, I can say thatpositively becausd 
at the same people are doing the Aleyeska work and here 
ap) they are working at home. There they are working 
23 elsenmere. 
24 Andirso the sthing ‘isp it's a | 
25 complete misconception to suggest that the river 
26 | hydrolics people are JOing at these problems cold. Thdy 
eo? have got better experience than any other organization 
28 on this continent. And this is common engineering 
29 design procedure, you see. You have to get an answer 
30 to these problems. You don't necessarily wait for a 
| | 
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scientific answer. That is what engineering is you see, 
and so that while from the scientific point of view and) 
that is the context this question was asked in, there ils 
not a completely sa*isfactory scientific approach to 


the solutions to these problems. But the engineering 





experience, and the expertise that is being applied to 
the problems on this pipeline and will be applied is 
as good as is available anywhere. 


And the procedures that are 


being used in my own experience on several major pipelines 


in this area, there has never been a single case of 
failure of a river crossing from depth of scour 
computation. That's been designed in accordance with 
these principles that these people use. 

Q So you're confident that | 


engineers will solve this problem-- 


A Absolutely confident of 
that. 

Q -- that you recognize? 

MR. COMMISSIONER: Well, just 
so I know where we're at Dr. Hardy, Miss Lane asked 
about©the response: to: the Government Assessment Group'g$ 


concern about the accuracy and reliablility of scour 





predictions. Are you saying that you don't have the 
answer to this problem now, but that you are confident | 
that you will get it? Is that you are saying? 

A No, sir. I'm saying | 


that first of all , that their concern is unfounded. 





And if we never learn another thing, we can design thege 
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4 Cross Examination by Lane | 
2 crossings that will be safe. Now the more information | 
3 we get, the more, they can either mean that they are | 
4 safer than they would be otherwise in terms of the 
5 additional information or they could be made more 
6 | economical perhaps with additional information. 

\| 
7 | But the question you see, | 
8 | seems to imply lack of confidence, or it seems to be 
9 questioning the credibility of this group, and as I 

| I think 

10 read the order-in-council/it certainly is a valid and 

2) necessary thing for this Commission to enquire into 

iz the credib“ lity of the people that have produced the 

13 | designs and? IP think it"sea fair? question. But I think 

14 | we need to answer it in a completely, in some detail. | 

15 That's my position on it. 

ze) Q Oh yes, yes. Well, I'm | 

i just looking at this response-- | 

18 WITNESS COOPER: Possibly I 

12 could clarify this slightly. dn ® prédicting? scour, the 

20 state of the science,if you like, is not advanced to 

21 the point that you can teach the science in terms of a 

22 number of precise formulas that you could then give 

“3 to a relatively junior engineer and instruct him to 

24 turn out designs. It requires input from more 


experienced people, from more highly trained people, and 





it does require an input of judgement. Now, I think 
that's the answer that we were trying to convey in thi 
THE COMMISSIONER: 7 
Yes, you said at page 14 


t,’ 


response, it may not be that clear as it is written. 
"as a result of recent studies initiated by this = 
i 
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that is Artic Gas' project, "and the Aleyeska project, 





significant advances have been made, particularly with 
respect to braided gravel bed rivers, which are prevalen 
along the proposed route." On the next page you said, 
among other things," although preliminary designs have 


| 


been based on the potential for scour under open water | 
conditions, it is recognized that local river bed 
acour associated with the formation and release of 
a severe ice-jam is an important consideration in the 
design of buried river crossings. This is particularl 
true for crossings ©f the Mackenzie River. The 
potential depth and extent of bed scour is being given) 
detailed study in the field and office." 

Well, does this mean that the 
designs that you used were not applicable to the scour 


problems that you would likely encounter on the 


Mackenzie River? 


A The preliminary designs 
in the application are, you are correct there, are 
based on open-water conditions. Now, the ice problem 
is as it also states, being given study both in the 
field and the office. What we have done, and what I 
indicated in my direct evidence, is we have come up 
with a maximum prediction, or the prediction of the 
maximum scour that could occur. This is not necessarily 
the optimal design because it is intended to be very | 


conservative. - 





0 You, see, I can accept 


until someone proves him wrong, Dr. Hardy's assertion 
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that geotechnical engineers in Alberta and British 





Columbia are the leaders in the continent, if not the 
world. What I'm interested in is, how far have they 
gotten in solving the problems likely to be encountered 
on the Mackenzie River? And I take it that there is 
some distance still to go, is that what I am to infer 
from the answer on pages 14 and 15? | 


Q Well, with reference to 





that particular paragraph on page 15, and with referende 
to a crossing of the Mackenzie River and the one that | 
is most susceptible to the deepest ice-jam related 
scour. Yes, there is some distance to go to come up 


with an optimal design. But not with a conservative 





design. In other words, we have done an analysis that | 
we attempt to be conservative in all the inputs to chigs 
and we come up with a scour depth that would be eauee 
if a number of rather improbable conditions occurred | 
ae Once. | 

The question remains from the 
point of view of design, is, is it necessary to design 
for that severe an event? Now, as we go into final 
design and get more information we may be able to 
optimize that design. 

WITNESS HARDY: Another way, 
to put it sir, and incidentally I didn't mean to imply 
that we were the best in the world in the field of | 
geotechnical engineering, just in river hydrolics 


and my friends here. You see the question of crossing | 





the Mackenzie River with pipelines first came up in 
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1 The Commissioner 
r the recent context with the Mackenzie Valley group for | 
2 the oil line, back in '68 you see. I was associated 
4 myself with the feasibility study and the recommendations 
S for a route and in particular the river crossings. I 
6 | was asked to give the scour depth and locate the sag 
7| points, the two most important things, and I did that | 
8 you see. 
9 Now, the thing is that -- | 
10 and I didn't consider that I was not competent to do 
}k} that at all, unfortunately that was never built and SO | 
+ he there is no history of performance on it. But I did 
13 not consider that I was not competent or had insufficient 
14 information to design those two crossings that I | 
15 looked at. One at Sans Sault Rapids and another at 
16 | Fort Simpson. Now what Dr. Cooper is saying Le, is 
17 that what did I do, I didn't have any Of the | 
18 empirical formula if you like available that he may | 
19 be developing and °* may use in connection with ice. 
20 We knew there were scour holes in around Sans Sault 
21 Rapids, so we did an empirical design. We didn’t 
we know what produced those at those times, what produce 
a3 those scour holes. I'ts been hypothesized since tha 
24 there was ice jams, but as far as I'm concerned it 
25 didn't matter what produced them. Some fellow might 
26 have gone out there and blasted them out, we were to 
27 produce a design that I in my judgement was safe and 
28 conservative for the situation that we saw and 
oe recognizing that it was not constant at that time. 
30 Now what Dr. Cooper is saying is, that these things 
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2 are important enough and it's not-to the extent you 
3 can, you should go beyond the judgement factor and be 


4 able to rationalize what you're doing. 





5 Studies of that kind have been 


6 | conducted and are being conducted on this project. 
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that your answer is basically again, it seems to me 


1 And SO, aS he puts . 
2 | he will have a greater level of confidence, if you like 
3 or thelevel of uncertainty in the design. He hopes to | 
A reduce that Piohngiat the situation would be or what 
| it was certainly in 1968. I'm only too delighted to no 
6 | him come along and tell me that, "Well, here's how 
7 you should have done that," but nevertheless we would 
8 have done it and I'd have complete confidence if they 
P rade Dui that.” ~-ivdon’ t know. 1f-'that helpstror not; sir 
10 THE COMMISSIONER: Thank you. 
il Excuse me for interrupting, Miss Lane. Go ahead. 
i MISS LANE: Q My next quest- 
= ion relates ‘to page 15 of that same group. It is a respanse 
14 toconcern (f);" general degradation of the bed may 
= 4 result from pipeline related activity. It seems | 
16 | 
| 











i to be a non-answer. Basically what you seem to be 
a saying is, "We don't mean any harm." 
a Could you perhaps -- for 
ey example you recognize that some degradation will 
ah take place and youhaveconsidered it, and you don't 
rs intend to permit dbpenine related activities to 
ey upset the regime of the stream. Could you be a little 
a more specific about that? What Rave you done to 
25 | ane 
| 
ag WITNESS COOPER: Well, I 
+4 think wer= 
ie S= ildustratecthat? 
24 A =e shall I say over- 
oP answered that question? I think the first couple of 
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sentences deal with the bed degradation that might 


occur, regardless of 4 pipeline, whether a pipeline 





wnld be placed in or not; and as part of our analysis 
and design we would anticipate this and assign the 
pipeline elevation accordingly. Now, with respect to 


pipeline related activities, there are one and possibly} 





two activities that would be -- that could, if 

proper design attention wasn't placed on them, result 
in bed degradation. For example, a borrow area down- 
stream, if it wasn't properly designed. Now we say 


here we haverm intention of letting this endanger the 


properly design these borrow areas so that they will 
not result in degredation. 

Q So in other words it's 
notathativyou gustidon!taintend?: to,ebutethat you actually 


have designed methods to prevent that happening, 


or to counter-balance the degrading aspects of the 





pipeline building. 

A well, we would design 
the borrow areas, for example, so that they have 
almost a negligible effect with respect to degrada- | 
taons 

Q Well, you said there 
were two. Could you explain the second way in which 
pipeline related activities would degrade the bed? 

2A Yes, yes, if aclearing 
of a flood plain was too extensive there could be a 


circumstance, a type of crossing. I don't know of any 
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on this pipeline where we would actually be making 


conditions easier for a cut-off to develop, and this 





could result in degradation of the stream. 

Q I didn't understand that. 
Could you clarify that a little bit further? | 

A Well, in crossing the 
flood plains we could come across circumstances where 
the right-of-way clearing in itself would result in 
actual channel shifting across a meander loop, if you 
like, and that -would result in degradation upstream of 
the crossing. I don't know of any right now LAT 
Pipeline that -- 


Q You're not aware of 


A To the best of my know- 
ledge there are none, and I've examined,at least on 
air photographs, pretty well all crossings. 


Q If you were to run 





across this, do youlave methods already designed to 


cope with that? 


A Ves. 

Q For example, how do you 
go about doing that? 

A The first method we would 


consider is limiting the width of clearing on the right 
of-way. Secondly, there are erosion control measures 


that could be implemented upstream. 





Q Now I understand that 


selective backfills mean that sometimes the material 
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" Cross-Exam by Lane. 
> you take out of the ditch is not material you put back 
3 in once you put the pipe in because it's not suitable 
4 to counteract the growing of this frost bulb. You woul 
5 use other kinds of material that would be less likely 
«| to create a buoyancy in the pipe, is that what 
7 "Selective backfill" means? 
9 | Eee ee tae ee CLARK: "Selective 
9 backfill" / be not the native material, it would be 
. imported backfill, yes. 
ll Q Would there ever be a 
12] Situation where you would manufacture the backfill? 
13 For example, do you use dryers and separators, using 
14 the material you took out to make it into a more 
15 acceptable material to put back into the ditch? 
16 A No, I couldn't see the 
17 dryers concept. It's possible that in some aiveumetan-| 
18 ces we may want to break up the frozen material, how- 
19 ever the ditcher tests that have been done have indi- 
20 cated that the backfill as it comes out in most instances 
oat would be quite acceptable put right back in. 
aH. Q Well, in areas where 
a3 you are going to substitute -- 
24 A In areas where we use 
5 selective backfill? 
oa Q Les 
oa? | A That would normally be 
29 either gravel or a quarried rock. 
a Q And you wouldn't manu- 
30 facture it, you wouldn't separate out the parts of 
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>| this stuff you took out, to use as part of the 
3 backfill, you would bring it all from some place else? 
4 A It would normally be all | 
5 from some place else, yes. 
6 Q What do you do with the 
: Original material that was in the ditch? | 
g | A Well, it would depend 
9 upon what that material was. In some instances, for 
Ae instance, we would use select backfill where there is 
11 virtually pure ice. We haven't got a definite plan on 
12 that, but in the case where it's pure ice I would see 
13 | it being spread on the right-of-way. If it were an | 
14 ice-rich silt, it could be part of the spoil mound | 
15 rather than the backfill below the natural ground | 
16 surface. ‘ | 
17 Q Would you take any of | 
18 it away? Would you dump any in rivers? | 
19 A Oh no, there would never 
20 be any dumped in rivers. Perhaps an example where theye 
21 would be disposal would be where there was an extensiv 
29 cut and excess materials were required to be disposed 
23 of. We would have to have a disposal site. Our 
24 current thinking is that a disposal site would likely 
25.4 be where it came from. If it were a quarry or a gravel 
pe pit, removed from a stream, but we wouldn't put back 
27 | say a fine-grained material in a gravel river bed. 
28 Q So in other words you 
29 contemplate you take stuff out, you put stuff from another 


30 area in, and you take whatever you took out back to 
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the place where you got the stuff to substitute from. 





A That would probably be the 
most common situation but it would have to be assessed 
as to the nature of the area where it came from, where 
the select backfill came from, if it was feasible to 
put it back there and dispose of it and revegetate it. | 


Q tf. it was material that 





had a high ice conten lt you'd just spread it on the 
right-of-way and let it melt. 

A If it was mostly ice 
that's what I would visualize happening. 

Q This question has to do 
with an abandoned crossing at the Willow Lake River. 
Now I understand that the ditches there would have aa 
approximately 40 feet deep. Would that bé correct? | 


A I believe that is 


COGLCCE, Yes. 





Q In order to reach where 
you put the sag point in the pipe. 

A Mes. 

Q Are there going to be 


any other river crossings where you would have to go 





that @ep to reach the sag point? 


A I would certainly think 
so but I would have to refer to other volumes to give 


a specific instance. Perhaps Dr. Hollingshead could 


comment on that. 


WITNESS HOLLINGSHEAD : Yes, 


I think that would be not uncommon. 
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Q So that now if you had 
a hole 40 feet deep, presumably you don't have any 
equipment that can sit on top and reach down in and 
dig it out. The dithers, do they work at 40 feet? 

A No, the finished grade 
of the excavation may be 40 feet deep. The finished 


grade would probably reduce the cover over the pipe 


to something less than that. 





Q But when you're digging 
Ennio iaiteh, . yourcan’t sit on top Of the ground and 
that 
dig down 40 feet. Isn't what happens / you're going to 
the 


have to put the machine that does / digging down inside 
thesottch ait, Order torwdigq.it,-in other words it's 

going to ‘have to be wider than your normal ditch would | 
be to accommodate the machinery that's going to dig it | 
out. 


A There would be an initial 





cut made, yes, which is wider than the normal ditch 
in order to install the pipe. 

Q How wide would your 
widest machine be? 

A The base of the initial 
cut on that drawing which we showed on the Willow Lake 


was in the order of 40 feet. 





Q 40 feet wide? | 
A 40 feet wide. 

Q As well as 40 feet down? 
A Well, the ditch was 20 


feet below the base of the cut at the bottom of the 
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ditch. 
| Q All right. What sort of 

equipment do you use in these circumstances to dig 
this kind of a trench for your pipe, Or for the sag point? | 
A It would probably be a 


backhoe, but -- 





Q i'm sorry, would you 
repeat that? 

A It would probably be a 
backhoe but perhaps Mr. Williams could describé the 
eqmipment. 

WITNESS WILLIAMS: The common | 
practice in unfrozen material is to do it with a zero 
In frozen material if blasting is required, it would | 
probably be a dozer in combination with possibly a | 
backhoe. | 

Q My next questions are | 
directed to re-distribution of vegetation on the 
berm. This is directed towards possible degradation 
resulting from disturbance of the vegetation mat 
with special reference to windy areas. For example, 
there's going to be a time when there is no vegatation 
covering the ground in the area where you're 
building your berm and your ditch, and in the interval 
are you anticipating additional erosion because of 
the wind, particularly in windy areas, and are you 
doing anything to combat that? 

WITNESS CLARK: No, we wouldn' 


anticipate extensive erosion from wind. My understand 
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ing is that the re-vegetation will take place as soon 


spread has gone through, and there are several means 


of doing this, but I think the most common method will 





be that a mixture of seeds will he spread in the 
disturbed zone right over the ditch. 

Q M-hn. 

A And that these ultimately 
will take over and eventually the native seeds would 
take over. 

Q But in the meantime in 
a Windy area before those seeds begin to grow, is 
wind not likely to carry this all away? 

A I can certainly see that 


there would be localized areas where we wouldn't have 


an initial catch and it would have to be re-seeded 
again. My understanding again is that there is a 
fairly long period of time that you can do this seeding 
in the summer. Nature tends to re-seed in the fall but 
we have, Pe a ah seeded in the spring and had 
catches of grass that summer. 

Q But it's going to take 


a number of days, weeks, months, for this vegetation 





to grow. 

A Well in the north, yes, 
we think it will probably take until the natural specie 
have re-invaded, perhaps five years. 

Q So you've got a period 


of time when there is no vegetation, there is no 


| 
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mat protecting that ground. 

A Oh yes, yes. 

Q In windy areas What is 
to prevent erosion from the wind blowing it away, the 


seeds and all. 
A Well, if it were a type | 
Of material that could be eroded, that's quite Rees ceael 
for instance, sand.I think it's rather unlikely though 
that allthe seeds would ever be blown away. Actually 
the phase two is where we are bringing our vegetation 
people in that could speak to this much better than I 
could, or in much more detail. But I would, on the 
basis of the trials that have been done and general 
re-vegetation processes, I can't think of an area that 
would be eroded so badly that there wouldn't be--in 


other words the conditions that would allow that to 


happen , would also prevent natural ‘vegetation. 





Q Well,you have removed 
a great) patch of vegetation antifically..Itts not a 
matter of natural re-vegetation at all. It's going to 
be a large area that doesn't have any cover, and I 
would think it would take a significantly longer time. 
A Well, if there is a 
possibility that the soil under the organic mat 
being eroded, that's one of the locations where 
we have described where the organic mat would 
initially be set aside. 
Q M-hm. 


A Backfill would go in 
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: and it would be covered with this fibrous material 
2 that doesn't erode by wind, and in fact would still -- 
4 Q In other words, you're 
4 putting back what you took off. 
: A Yes, but it would be put 
B back in, in some cases there is no advantage to taking 
7 off the organic mat, in other cases there would 
8 be an advantange. 
4 Q Even if you did put it 
40 back, thougn, Br. Clark) “isn’t there going’ to’ be 
4 more ground to cover with it, in fact you won't have 
a3 sufficient to put back because you've raised the 
* ground in a mound over the pipe so there's going to be 
a4 an area that you can't cover with this instant vege- 
33 tation, you're going to have an area that's going aa 
+8 exposed until something can naturally grow. | 
4 A Yeah. 
18 Q Is that not in danger o 
43) wind erosion? 
20 A Oh, there could be 
A localized wind erosion, but in that instance the 
ao organic material can be spread over in a thinner layer 
2 Q You're not concerned 
a4 SbOut wind erosion then? 
23 A No, I don't believe 
25s wind erosion will be a major concerna all. 
24 Q Is this because you don't 
2 think there is any, or because you're confident if thefe 
2t is you can repair it fast and before any real damage 
30 


is done? 
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A Well, with the -- I have 
difficulty visualizing a situation with the normal wet 
type of surface that you hae,where we would have much 
wind erosion. 

WITNESS HARDY: It has never 


been a problem as far as I have been aware, over the 


past 20 years on some 3,000 miles of trunk pipeline in 





northwestern Canada, and you see even up at Inuvik, you 
see, you will get a period where the germination time 
in the summer is almost a few hours. They have 
temperatures of 80 and 24-hour a day sunlight, so that 
your germination period can be -- can really be very 
short; but in the ev ent on the Pointed Mountain 

Line, for example, you see, they've never lost a square 
foot from wind erosion. Now this may have’been simply 
a favorable situation by chance in the one year they 
were planting; where they didn't get their growth was 


where there was waste material, really a tree chipping 





that covered areas, where they had stockpiled logs 
and had burned them; but I have never seen myself 
a single area in British Columbia, Alberta, or the 
Territories and the Yukon where there has been wind 
erosion on pipeline right-of-ways. 

WITNESS MORGENSTERN: Could 
t comment? In the event that a localized wind ‘erosion & 
found and it would only be a local problem, there are 
straw mats and artificial fabrics that are routinely 
used to provide some resistance and also to provide 


a base for vegetation to come back, so it's quite a 
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2 straightforward thing to come in and deter it. 
3 Q All right, so you have 
4 something that you can use in the event that you do 
5 come across this problem, and that basically is some 
6 kind of a mat that holds it down and still allows 
| veget ation to grow? | 
8 A Yes. 
9 Q Is thatwhat you're 
10 saying? | 
Lal. WITNESS CLARK: Yes, that's 
ie also been considered for slopes and it would also be 
se) appropriate for - if there was a localized wind 
14 erosion. 
Ps bi Q All right, to continue | 
16 with the vegetatinn/the berm, you've anticipated that | 
ee water is going to flow over the berm or that water | 
18 will traveree the berms. Is this going to result in 
19 one side as it goes up will be wet and the other side 
20 is likely to become dry as time goes on, more wet on 
Zi one Side and dry on the other, now is this likely to 
wy) re-distribute the kinds of plants that you find on 
would 
ad either side of the mound? Soyou / find plants on one 
24 side that are more likely to grow in wet soils and 
sf plants on the other that are more likely to grow in dry 
| soil? 
267) A I think that yes, you're 
OT | referring to what we call the down slope shadow 
28 effect where upslope water is being diverted along the 
29 mound and goes through a berm break and then it's 
30 redistributed again on the other side, but in between 
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2 these berm breaks which are spaced according to the 

3| natural drainage pattern in any event, possibly there 

4 could be a very localized effect of the downstream 

5 || Or downslope shadow. 

6 | Q O.K., well then it could | 

7| tend to develop different patterns of plant eon ties 

8 than existed when this ground was level? 

2. A I am really not quali- 
10 fied to speak on the different types of plant communi- 
dal ties. I'm not sure what type of habitat, for 
dng instance, the polar grass likes, how flexible it is 
a3 with respect to moisture. 
14 Q Well, Mr. Williams, | 
i eg | Gid you test this kind of vegetation pattern at | 
16 Sans Sault when you were -- | 
a7 WITNESS WILLIAMS: I think | 
18 I can say "Yes." First of all the berm of excess 
Lo material over the pipeline in the northern areas 
20 will have some ice content, and that during the 
21 summer months that ice will melt and that berm will 
22 subside, and the ideal situation would be to have the 
23 berm subside back to normal ground level so that this 
24 would then not happen. 
25) Q I understood that you 
26" needed the berm, though, to hold the pipe down. 
27 | A That's in the very 
28 | southern end of the line, in the southern end of the 
29) discontinuous zone where there is a potential frost 

| heave problem. | 
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Cross-Exam by Lane 
Q So you Nave built this 


berm and you presumably don't want it to settle back 
down to ground level, you want it to remain a berm, is 
that correct, because you're using it to hold the 


pipe down? 





A In the discontinuous-- 

Q ts, that cornect?; id | 
like to talk about that. 

A We talked earlier about 


a 
manufacturing/sur charge or placing the surcharge. 


Q Well, you are going to have 
wecetation Growing Over it, is that correct? 

A Over, tie surcharge? 

Q Yeah, over this mound 
over top. 

A Yes. 





| 
Q Well)" this is*=the-kKind os 





thing I'm worried about, not where it's going to 
disappear and become level again, but over a long 
period of time you're going to have this artificial 
hill, O.K., and you have natural drainage patterns 
Laine over the hill. When they're going up the one 


side Orithne 121i, tt Ss not. likety to collect and 





become wetter on that side and drier on the other side 
A Nes os etek Die Oban 
suggested that shadow area would occur. 
Q And it's possible that 
you have vegetation that normally would grow in wet 
areas growng on one side, and vegetation that would 


normally grow in dry areas on the other side. Is 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Lane 


that correct? 


A That seems reasonable. 





Q OjK. What kind of 
studies have been done to determine exactly what kind 
of effect this re-distribution would have on the active 
layer underneath the mat? Is it -- 


WITNESS CLARK: This particulary 





berm that you're talking about, is in a frost heave 





situation: 

Q Exactly. 

A And there is no active 
layer, there is no perm_afrost. 

Q ORK.Viwellpit you've 


got one side that's wetter and one dde that's drier,are 





you not likely to have the frost or that frost bulb || 
that bulb of ice grow -- build higher on the side hats 
is wetter than on the side that is drier? 
A No. Of cont tetas ot 
will make much difference, but if it did it would tend 
to be the opposite. The drier side has the lower 
latent heat. 
Q My understanding was tha 
if there was water tending to migrate towards the 
pipe and builds mpsinto-a® frostt bulb, asuthat*not right? 
A No, that's ice lensing. 
The frost bulb is ast the’ zone’ of) frozen * soil’ and) in al 
purely homogeneous soil in flat ground it would be 
fairly uniform. But if there were a case where one 


side had a higher moisture content than the other side, 
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aS Cross-Exam by Lane 

é the bulb would grow into the drier soil much more 
3 quickly, because it has a low latent heat, it freezes 

4 sooner. 

5 Q Well, if you have one 

6 | side growing faster than the other, is it not likely 

4 ehat-vyour*frost bulb -1s“going to“erupt? IP “this is 

: your mound, O.K., your surcharge is designed to keep 

4 the pipe down this way. 
re A VSS 3 
oy Q niipi because of the 
oe re-vegetation you suddenly have the frost bulb growing 
oe faster on one side than the other, is it not likely 
14 to erupt in this direction rather than up? 
a A No. | 
4% | Q Have you done a tests | 
17 | at all to consider whether that would happen or not? | 
ay A It really doesn't OH Ged 
oe testing, it's something that can be analyzed very 
oe easily. You see, the effect of the pipeline in freezind 
7 the soil is pretty localized, and it's overwhelmed by 
a the natural freezing and thawing that occurs. There 

= will always be, even in the permafrost layer, 

ae an active layer, and in the non-permafrost 

cs} zone the influence -- the frost bulb would never 

rag erupt to’ the surface, it just couldn't happen. | 
oy Q Well, you've built the | 
oj surcharge for a purpose and I understood that was | 
a for that very purpose, to keep the pipe down, because of 
at the growth of the ice around the pipe in that directio 
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Cross-Exam by Lane 





Priting*® the pipe; but 1f the ice is growing at 


another angle, 1S maybe not your surcharge in the 
to 


wrong spot, it'sgoing/ erupt out the side. Maybe, I'm 


you know, obviously -- 


A Well, i'm ‘trying to: == 





I know what you're getting at and I am trying to 
formulate an answer that would be -- make it clear, 
but it just couldn't happen. It would have to--it would be 
inconceivable of ice lensing growing off in one 
direction and causing an eruption away from the pipe- 
line. It's the heat flux from the outside zone and 
compared to the pipeline, it just wouldn't take that 
configuration. 

Q But the shape of the 
bulb around the pipe could conceivably be‘ lopsided, 
in other words if there was a dry area on the one 
Side and a wet area on the other, the dry area 
would have a larger bulb on that side? 

A Yes, by the same token 
if there was water flow through, which I think we 
showed some examples, I know they're in the orange 
book somewhere, but in the case where frost bulb is 
forming in say a gravel bed carrying water, it would 
be distorted downstream bedause of the convective 
heat that's coming in inhibiting the upstream growth 
and it allows it to grow downstream. It would be a 


slightly distorted shape of frost bulb. 





Q But 1t*s your” opinion 


it is inconceivable it would ever cause any ovoroblem 
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Cross-Exam by Lane 


to the pipe. 


A If I have understood 





you, I think I have, it would be inconceivable that 
the pipeline would cause ice lenses to develop and 
erupt. 

Q Let sPnotagoings to] have | 
the pipe floating kind offi. thinksvyowncald iti buoyancy , 


it's not going to become floating on the angle direc- 





tion rather than up. The problem is always going to 
be up. 

A Yes, once the pipeline 
goes into operation, except where there's open water 
our buoyancy problem pretty well disappears when the 
soil freezes. 


g O.K., so in-other words 


that isn't a long enough period for this distorted 
bulb to matter? 
A NO ,ii De! What I was 


getting at is as far as the buoyancy, the terdency of 





the pipe to float, when the line goes into operation 
all the water will freeze and it doesn't want to float 
anymore. : 

j Q As Vetsas there a 
proposed procedure for the removal of oriented blocks 
in those portions of the trench that you come upon tha 
contain archeological material? 


A There has been an 


archeological assessment of the entire pipeline and 





certain areas have been flagged as being critical and 
On Our Own reconnaissance 
I know/ we have seen sites which I believe are of 
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archeological interest. To my knowledge, the exact 
procedure of dealing with archeological sites, I'm aan 
aware of them, they may exist but I can't answer better 
than that. 

Q Would anyone else know 
if there are any exact procedures for dealing with -- 

MR. GENEST: We're going to 
have some evidence on that in the environmental phase, 


Mr. Commissioner. 





MISS LANE: My next question 
has to do with compressor stations. 

Q How much do compressor 
stations vibrate? 

WITNESS CLARK: I would say 
these particular compressor stations with -:turbines 
would vibrate very little. 


Q Very little. 





WITNESS HARDY: I think you 
have to recognize the problem of vibration. I think 
it must be recognized that the problem of vibration 
can't be answered in quite the simple terms that you 
put the question. It's a very complicated problem to 
analyze the vibration characteristics of the compresser 
thabloney-c Q Well «il ll narrow Lt 
a little bit. 

A And the soil mass that's | 
affected with it, the two go together, you see. 


Q Bea aly. 


A And there is” a eaieige 
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Cross-Exam by Lane 


problem that with some types of compressor stations 


and on the Trans-Mountain and Westcoast systems where 





they used in their first installations were reciprocat- 


ing engines, there is quite a severe problem. But then 
On this project, you see, there are centrifical compres- 
sors as they are presently being planned, and the 


vibration problem is largely -- it largely disappears, 





when you use centrifical units. 

Q And the centrifical units 
are the ones that you anticipate using here? 

A Mr. Williams can confirm 
that, but that is my understanding. | 

Q When you build a compres~ 
sor station on pads or I guess they're gravel pads, : 
ateenere ts any Kkindsof vibration is that likely to | 
cause problems with the permafrost, or will it create | 
slurry? Is it likely to create a problem so that | 
the compressor station is a danger to itself? 

WITNESS CLARK: It would not 
create a Slurry. To give you an example, a compresso 
station founded on piles, if the unit was such that it 
did vibrate, the pile soil mass has a natural frequency 
-- a frequency which, when it raeides with the 
frequency of ne reciprocating machines which we're 


not using, it does produce extensive vibrations. But 


the normal frequency for unfrozen soils, the most 
a 





critical range for reciprocating engines is around 
oh, 4 to 800 cycles per minute, in that range. We are 


operatin.g on a much higher range, well beyond that 
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1| | 
| level, and again the details of the compressor stations|, 
F | 
| the mechanical aspects of the compressor statiéns I 
3 
know are going to be dealt with by the next panel. l 
4 
| I don't want to defer any more than we have to, but | 
5 for tiut 
we can talk about the foundations/really, the geo- 
6 | 
] technical aspects. | 
- 
9) Well, that's what I'm | 
8 } 
really asking, are they likely to cause changes in the | 
9 | 
| permafrost, for example, because of vibrations? 
10 
| A Not because of vibrations, 
1 
| no, 
22 
Q But just their presence 
HS 
might? 
14 
A Yes, if there are certain 
15 
| areas where changes in the permafrost could occur and | 
16 | ; 
in some cases where it would be acceptable for it to | 
7 
occur, for instance a very thaw -stable soil that ! 
18 
doesn't significantly change in properties when it | 
19 || 
thaws, we wouldn't propose to take extensive measures 
20 
to keep that from thawing. But the most common com- 
yay 
pressor foundation on this project will be a pile 
ZZ 
foundation and the piles will be designed so that 
23 
the load that they carry will be compatible with the 
24 | 
properties of the soils so they won't settle, they 
25 
won't deform. 
26 | 
Q In any case, there is | 
ay | 
i very little vibration in the kind of compressor 
= i| 
os stations you're using? 
ad, A It's my understanding that 





| with these types of engines they have a very low 
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Hardy ,Williams 
1 . Cross-Exam by Lane 
2 vibration but that again is out of my area of competence. 
3 . WITNESS HARDY: I think the 
4 main point is that with the centrifical equipment, as | 
= Dr. Clark has said, that the vibration -- the frequenc 
6 | of vibration induced by the unit will never match the 
7 | natural resonance frequency of the foundations and so 
8 | if you have that: situation you don't have a problem. 
9 It's a matter of when you -- 
10 | Q If they match, then they 
become -- 
a2 A == with the centrifical 
12 | or with the reciprocating units, as Dr. Clark pointed 
13 | out, there is -- I'll extend his range a little bit : 
14 ‘from saying that R.P.M.s~ Of revolutionsper minute, peed 
eh is , from about 175 up to 600, you see, you have the | 
16 possibility of the vibration or the movement of the | 
17] reciprocating units matching the natural frequency or | 
18 the resonance frequency, you lave the combined 
19 | building foundation and the soil mass affected by it, 
20 and in that case you get very severe vibration. That 
oA sort of thing will not happen with the centrifical 
22 - units that are being used or being planned, and it's 
23 largely because the resonance frequency pro- 
Ag blem doesn’t exist. 
25 QO So that's why you 
26 | chose this particular kind of compressor station? | 
27 A Oh no, not necessarily, 
there are many other factors that go into it too. 
28 | WITNESS CLARK: I think it 
29 would be fair to say that the resonance frequency 


30 wasn't the major consideration in selecting this 
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Slusarchuk ,Morgenstern,Cooper | 
Hardy ,Williams 
Cross-Exam by Lane 
particular type of unit, and I think that the next 
panel can amplify on the reasons as to why it was 
chosen. 

WITNESS HARDY: Geotechnically 
you. can design either system. : 


Q And it wouldn't create 


a problem as far as disturbing the permafrost or 





creating slurry or -< 

WITNESS CLARK: No, even in 
those areas of unfrozensoils where they have reciprocat 
ing engines, it is possible to design foundations that 
will minimize these vibrations, and keep them within 
tolerable limits. 

WITNESS HARDY: The geo- 


not 
technical requirements are/the governing fiactor 





in the selection of the compressor unit type. 


WITNESS CLARK: This has been | 


subjected to a preliminary analysis and what one | 
needs is the final operating characteristics to apie 
this, and our preliminary analysis, which is shown in 
one of the reports that was listed on foundation 
design, I think, covers that. | 
Q I believe you've sere es 
to inter-disciplinary field reconnaissance and it's 
my understanding, this is on page 7, I got a different 


Yook here and I can't find it -- page 7 of the canned 





evidence -- 
MR. GENEST: We're going to 


have to find a better word for that. I will try to rong 
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up with one. 
MISS LANE: Right at the top 

of page 7 you refer to -- I'll get to the beginning 

of the sentence: 

"Several meetings between design engineers 


and environmental consultants have been held 


on this subject. Another example of the 





engineering and environmental inter-relatézonship 
which Provides means of identifying 
environmental concerns iS inter-disciplinary 
field reconnaissance of theroute and ancillary 
sites." 
My question is: Are there any reports available on 
these inter-disciplinary reconnaissance field studies? 
A Yes, there was an inter- 
disciplinary study made that Dr. Hollingshead referred | 


to that was a report made, I believe. That was one 





of existing pipeline facilities. 

Q But are there no other 
reports? 

A No formal reports other 
than that one that I am aware of , or that I can 
recall at this moment. The most eae inter- 
disciplinary reconnaissance was in Alaska last August 
I believe. 

Q Were there any field 
notes made on these? 

ce A I'm sure we all had 


alignment sheets and notebooks. 
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Q Could reports be made 
from these field notes? 

A I asked the environmental 
consultants on that reconnaissance to write us any 
observations they had, but we did meet every night 


and discuss our -- what we had seen and our concerns, 


and they have -- they are quite pressed also in 





producing other reports, and I didn't press them for 


it. When they get around to it we will have a record 





of it. I did receive a letter from, I believe, Dr. 
Banfield, confirming some of our discussions. 

Q So that when you have 
the opportunity you're going to produce these, are 
you? 

A That was my ,intent,that 
the environmental consultants there present us, if eee 
had any significant observations to make that hadn't | 


been communicated, to do so, and I did receive only one 


letter from the people that were on that. 


Q So you can't say for 


sure whether we are going to see any reports or not. 


A Nop Vasethat. particular 
time they were pressing to complete their previous 
research reports and in that we had discussed 
all the things of significance, I said, “Don't ss | 
rupt what you're doing of more importance, to | 
do this," so they may still be intending to document 


it but I haven't pressed for it because we did have 


all their observations at* the’ time; 
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Hardy,Williams 

Cross-Exam by Lane 


Q So, we will depend on 


you reporting what they report to you? 


A Pslwsonky, al .don tt 
follow that. 

Q Well, that inter- 
disciplinary field reconnaissance, and the point of 


the question is an interest in knowing exactly what 





happened, what kind of things did you decide? Did you 
make field notes? Did you study then? And your oe 


seems to be saying, "Yes, we did and we talked about 


: 
it but we're not reporting about it, and if they did 
they don't have time to make any formal reports." | 

A All of the environmental | 
consultants were very familiar with that route and 


have participated in its location, and that particular | 


inter-disciplinary reconnaissance was to a large extent 
by way of confirmation, and we would go to -- we | 
went virtually to every site of significance and 
if they were content with what was planned, they would 
say so; if they weren't content with what was planned, 
they would say so and there was only one instance 
that I recall where a change was suggested and everyon 
there, whether those of us who were concerned with the 
physical environment, were also in agreement with thos 


concerned with the wildlife, for instance, that we 


should make a small change in one of the rivers. 


THE COMMISSIONER: Excuse me, 
that was a change in what, the location of a river 


crossing or a change in the route, or -- 
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A It will be a change in 
that particular river crossing, it's one I mentioned 


before where a small slide had developed since we -- 


Q That was on the North 
Slope. 

A On the North Slope in 
Ppaska,nthat'S.ricght. 

Q Right. 

A And we were in agreement 
-- complete agreement -- as to where we should move 
that. 
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Hardy, Williams 
Cross Examination by Lane 


MS. LANE: | 
Q Along the same lines, on 
page 14 of the canned evidence, at the top of the page 


| 
and in paragraph (a), you mention that in addition to | 





a number of informal meetings with environmental 
consultants, by that I presume you mean the informal 
chats you had while on your field reconnaissance, you | 
had continuous interfacing with staff biologists and 
with the environmental group. Can you name the specific 
environmental consultants? 

A Yes, ma'am, 

Q Could you do that please 


i 
From your interphase? 


A The ichthyologists | 
are Dr. McKart and Dr. Craig. The ornithologists 
with whom I had mostcontact in, in NES are Dr. Gun, | 
and Dr. Swiensburg of L.G.L. Dr.'s McKart and Craig! 
are with Aquatic Environments. Our consultant in | 
Mammals has been Mr. Jakumchuk and Mr. Retan. They 


are with Renewable Resources. tiny addst 10n, Dr, 


Banfield who is at Brock University has consulted on 


7) 


several aspects, and we've also had him review finding 


in reports and sought out his opinion on various 





things. He's now, I believe, incorporated a company 
that is called "Rangefir Consultants". 

Our own staff include a 
number of plant ecologists. The leader of this 
particular group is Mr. Don Dabbs, ». You realize 
they have different specialties too. For instance 


re-vegetation. The expert that has done most of the 


‘4 at ; 
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1 studies and is doing extensive experimental work is 
2 Dr. Younkin, Y-O-U-N-K-I-N. Our environmental manager 
3 if you like of Northern Engineering is Mr. Ray pate 
4 who is a wildlife biologist. | 
-) Q Thank you very much. 
6 | Page 15. For who was the proposed design manual 
7 contemplated? | 
8 A i primarily will be | 
3 Used’ by the’ design Staftit” Itywill comprise allot tied 
10 findings that have developed from our studies. There 
11 | are numerous reports, for instance on slope Sea hey 
12 | on foundations, on drainage and erosion control and 
13) depth of pipe burial and so on, which form a very, very 
14 | large volume and eventually these will be put into a 
15 concise manual where the actual design evolving from | 
16 these studies is documented and the design procedures i 
1? are illustrated ~Yso r would gay ‘that firsery that it's 
18 for the use of the design staff. 
19 Q So that when I read on 
20 page 15, and I understand, I understood that the 
21 design manual was basically a guide for people in the 
22 field, the man in the field that comes across a situation 
23 that wasn't accounted for by your test holes. You've 
24 come across an area that the particular design that 
| he's ready to put down, or to construct, is not the on 
2» that would be best suited to this particular kind of-- 
ed A No, that would be covered 
28 | 





by a design change manual. 


3 Q All right, a design 





wd change manual, I'm sorry. For whom is that written? 
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2 A That is intended for the | 
3 field personnel. 

4 Q Would it be true to say 

5 that it would deal with things like anchoring, and 

6 | radius of curvature and that sort of thing? 

7 | A Be. woudkdn't, 1 t. .canc’st | 
8 be developed until the design is developed, so it would 
9 be speculating now, to say what it would contain. | 
a6 But I can give you an example of what I know one thing 
bal it will contain. And that is for instance a change oe 
12 a foundation design. 
U3 And this is quite common. If | 
14 in the course of developing our design we dnilla Er anee 
aS of test holes, and from those test holes we determine | 
16 a certain length and size of pile is required. And if | 
17 | when they go in and construct this, one of the methods | 
18 will be to drill a hole, place a Pile init, and to 
19 Back fill 2t with ‘a. sand slurry which will freeze back | 
20 Now, if during the process of 
al drilling this hole they locate some ice that the original 
22} | test holes had missed, then it would be, require a 
23 change in design. I would suggest that the most likely 
24 thing would be that the pile would have to be lengthened. 
25 | And the appropriate parameters for someone familiar with 
26 foundation construction would be there in the design 
a7 change Manual so they could immediately advise the 
28 contractor as to what depth he would have to drill that 
29 pile to. | 


a Q In other words, they may 
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1 anticipate having to build one kind of thing, one kind 
2 of structure, one kind of facility, come across a situatic 
3 and see that it's not the kind of terrain or area that 
4 they had anticipated it was. They. Iook’ in the manual | 
2 and say, "for the kind that we've got here, we use se | 
6 | kind of design, another kind of design"? | 
7 | A It would be a modification 
8 of the existing design in most instances. 
9 Q Well,what kind of 
10 language is it going to be in? 
11 A I can guarantee you that 
12 Cy , won't be in that design manual. 
13 Q They won't? 
14 A Coe wont see 1 cit? m sorry,you 
15 missed that previous discussion, but it would have to | 
16 used by someone that is an engineer: The field | 
engineer would have to use it, but I would think that | 
| 


it could be understood hopefully by anyone. 

Q Because if seems that it 
is impossible for you to explain now some of the on 
site problems, and I'm just wondering how it's going to 
be possible when you get to the construction phase 
to. come up with a manual that the man in the field 
can understand? If you yourselves can't explain them 
right now? 

A I don't really agree tha 
it's impossible to explain them right now. I think 


maybe what you mean is that we don't have site specifi 





information right now, and how could we later on. 


Q "sExae thy % 
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I A Well there will be just 
2 a tremendous amount of additional investigation done 
3 as a part of final design. All of these compressor 
Sites will be subjected to test drilling. 
: Q So that this design 
6 | manual isn't, design change manual isn't intended to 
? hel p the man constructing on the site to adapt to | 
8 a significant need for a design change? It would be 
9 merely a matter of changing the design slightly so 
10 | that he could readily identify? 
a4, A The object of the 
12 design of ocurse is to develop an initial design wher 
13 the design change manual would not be required at all. 
T4 But if for anstance, during the construction of a 
ae foundation for a compressor station, if a change is 
=6 | encountered it would be, rather than to shut things 
“a down and wait until somebody says what do I do, eal 
dy I have one pile in soil conditions that's different 
ot from the design, he will have readily available 
By Something that tells him what to do. So in a sense 
a it would expidite construction. 
= Q But this 1s going: to 
a involve on-site decisions by -- 
- Ro Ey qualified acocechnt esl 
a people, yes. 
alt fe Q They wouldn't be like 
sa the guy driving the bulldozer, or driving the pile or 
gi whatever it is? 
a A He may offer an opinion 
30 


and it might well be worth listening to, but he 


so 
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| 

Sea wouldn't be charged with the responsibility of making | 
3 that decision. | 
4 Q Yes, but there would be 
5 somebody there who is qualified, and that's who this | 
6 | design change manual is designed for? | 
7| A Yes; ma'am. | 
| Q Just one last question, | 
9 and I think it will be fairly brief. When you are 

10 building the pipeline, in constructing river crossings 

ciel do you do this in the winter when the river is frozen? 

12 Is it easier to do then? 

13 | A I believe some of the 

14 major rivers would be constructed in the summertime, | 

15 | but by and large most of the rivers would be PR eas a 

16 in the wintertime, winter crossings. | 

a Q Are you going to be | 

18 piling up ice that, you know, that you take out. I | 

19 presume; you, cut. out),big. hunks..of, ice; ? 

20 A When you excavate 

ai. through the ice? 

22 QO Yes 

5 | A Yes. 

24 Q How are you planning on 

25 disposing, are you just going to pile it by the side, 

26 | what are you going to do with the ice? 

Lao lle A Again, I could give OH 

28 an opinion, it's not something that I personnally 

20 have addressed, but I would see a couple of alternatives. 





ONesh ay TLS of spreading the ice downstream 
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if it's a relatively small amount. The other is to 
| 
put it back in over whatever backfill is put in, in they 


| 
trench. | 


MS. LANE: That's all the | 


questions that I have. 
MR. GENEST: Mr. Commissioner,, 
I wonder if I might be permitted a personal comment? | 


I found out through my spies that Miss Lane has just 





arrived here from the Bar Admission course from the 
Province of Ontario, and I am the senior member here 
of the Bar of that Province, and I just wanted to say 
that she has been thrown into a vyety .ditixzcult ‘task, 
and has performed it with great ability and aplomb. 

I am only sorry that we have allowed her to escape 


e 


from our province. | 
MR. COMMISSIONER: Well, I | 
think that is something we all subscribe to. It's 
very diffcult to come in suddenly and to face all of 
these very eminent engineers. 
Well, I should add before we 


go on that in the event that Mr. Bayly upon his return 


discovers that any subject has been incompletely | 


: | 
canvassed with the panel, I think it would be fair to | 


allow him when these panelists return later on, on 





other panels to come back to the geotechnical subjects, 
that have been discussed in this panel and to ask any | 
further questions that seem appropriate. If there is 


no objection to that, I think that should be something 


we should allow Mr. Bayly to do. 
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iL | 
MR. GENEST: I have no 
objection, sir. Mr. Commissioner, one of my witnesses 
has asked for a five minute break and I'm sure he has 
a good reason for it. 
MR. COMMISSIONER: Well, I 
think that-- 


MR. SCOTT: The question is 





which one, should we guess? 


| MR. COMMISSIONER: I'd like 





that witness to return for every panel then. I think 





it is an excellent idea. 





(PROCEEDINGS ADJOURNED) 
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IN THE MATTER OF AN APPLICATION BY CANADIAN ARCTIC 
GAS: PIPELINE LIMITED FOR A RIGHT-OF-WAY THAT MIGHT 
BE GRANTED ACROSS CROWN LANDS WITHIN THE YUKON 
TERRITORY AND THE NORTHWEST TERRITORIES FOR THE 
PURPOSE OF THE PROPOSED.MACKENZIE VALLEY PIPELINE 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT. REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT) OF THE ABOVE 
PROPOSED PIPELINE 


’ (Before the Honourable Mr. Justice Berger, Commissioner) 
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and 
| 
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Yellowknife, N.W.T. 


April 7, 1975. 
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Slusarchuk, Morgenstern, sada 
Cross Examination by Mr. Scott 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
CROSS EXAMINATION BY MR, SCOTT: 

Q Diz, Clark, (what is) the 
name of the department that you are the head of at 
Northern Engineering? 

A The department is 
Geotechnical and Environmental Division. 

Q i take at that junder you 
in that department are some of the geotechnical people 
who are on the present panel? 

A That's correct, yes. 

Q Yes, and full time in | 


your department are Dr. McRoberts, Dr. Slusarchuk, and 





Dr. Hollingshead? 

A That's correct, yes. 

Q Yes. And the other | 
members of the panel, with the exception of Mr. Willians 
are consultants who are available to give assistance | 
from time to time as required? 

A Yes, that 1S correct. 
Dr. Hardy is also a Director of Northern Engineering. 

Q Yes, he makes the 
corporate decisions atthe Cop, Duc nes nota ful 


time person reporting to you within your department? 


A Not fulltime, no. 





Q Am I correct in assuming 
that Mr. Williams is not really in that department? 
A Mr. Williams heads 


another department. | 
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BURNABY 2, B.C. Clark, Hollingshead, nenoberts, 
| 
| 


Slusarchuk, Morgenstern, Coope 
Hardy, Williams 
Cross Examination by Scott 


Q Yes, he®s here to fill in 
the blanks, he's not here as a geotechnician? | 
A Thats correct. 


Q Well, now, I take it tha 
also under you in this department, on either a part-time 
or a full-time basis, are various environmental and 


socio-economic experts who feed you information or who 


respond to your ideas and problems? 


A Tice. SeCOrrect, 
Q And it's your obligation 
then to coordinate the work of those persons, that is 


the environmental and socio-economic employees or 





consultants with the geotechnical people who are on 


your staff or who act as consultants? 


A The “coordination. of the 


environmental consultants is largely handled by our 

| 
environmental manager who would report to me largely | 
in an administrative, but it is an obligation yes to 
bringthe interface of the environmental, and living 
environment with the physical environment. 

Q Ves, but all ‘that 
happens within the administrative, employee 

framework of which you are the boss? 


A Withinethise particular 


division, yes. 





Q Yes. Well, am I correct 


| 


about this. That if you were building a bridge, if 


your mandate was to build a bridge over the Don River 





in Toronto, you would -- 
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RENAN 2a. Bis Clark, Hollingshead, McRoberts 
Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 
Cross Examination by Scott 
1 | 
a) I choose the river as one that has only limited | 
3 | environmental virtues at the present time. But I take 
| | 
4 it that your function as an engineer or as a geotechnician 
5 would be primarily to see that the bridge was 
6 | constructed in an economic fashion. That is, at the | 
7| lowest reasonable cost. Would that be one of the things 
8 that you would oonsider? 
9 A Certainly cost would be | 
10 | considered, 
Ape Q Yes, and the second aoe 
12 | interrelating of course with cost, would be to see that 
23 it was a secure bridge and would do the job that your | 
14 employer's told you the bridge had to do, in terms of | 
| 
ad weight and stresses and so on? 
16 A That would be one of the | 
17 | considerations, yes. | 
| Q Yes, -anad. Ty take it that | 
| 
2 in a very simplistic project those would be the two | 
20] objectives of an engineer to assure a design that is | 
21 suitable for the needs of the client and to assure it 
22 ' at the best and most reasonable cost? 
23 A No, I don't believe that's 
24 exclusively the area where a geotechnical engineer would 
25 | concern himself with. He would also be concerned with 
26, overka biestabihtrtychow rtiumightraffect «the yriver 
27 regime, what downstream effects that might have and so | 
28 on. 6 Tess mot ta site tspecifam thing),!liit “ssmore: of ta 
29 reach. 
30! Q Yes, \wwellelipumty ie td yoy 





| 
| 
| | 
| 






























OBRS 
syeclotom ,besilepni lich \grgid- 
G0) .TretenspyroM , Aufoanecta 
| emetititw ,yiael 

$3608 vd nokdeninexd seotd 


iP 7 
baegmtl vino ear tend eno an savy siz peoots I. 


axes L jth .smit Sdeoeng eft to aeviaxkvy Istasmnotivas 


rindoSatasy 6 26 * ragrtipn® mh £8 ne btonest qwoy tsd3 tt b 
pblad oct +64¢ ase of vibtsiaq sd Sivow \e 

di? . last? Simeone a6 oi Gagourtastop la 

Mit Bo sno ad 2 h\iveW .ae00 6ldenoesss teswol by 
whienoo bluow voy tent e 


.bsrebilanoa 


o2 . how idiw gaxvon to paitsisuzetat 
ow Sri Shind stu5s2 5 eBw Ji 


Wa? voy blots a'ssyolqme 


oe Ses nseraoxte Ene tipisw 
acy ,anoltezsbiedes 


soit toetetq oitetlamia yrsv & at 

ivens of *@enipne as to esvistasfdo 

‘ret eis to sheen efs 102 sidetive 
: | “ 

teoo aldenossst snam bas jesd afd 36 


 indostean #8 exetw sere oy yloviestoxs 

fon sd oats bluow ot .itiw Fleamid qissnos | “ 
via oft tostie tdpio ci wod ,vyiilidssr Listevo 
sai tipin tsadt esosits mse ttdanwob igi ceaoas 


y 
a. , 
| we stom 2'ti ,onlidd oitiosqe sfie 4 ton 8 aa ell 
, +4 
= a . = 
My 


























ALLWEST REPORTING LD. 2881 
EY Eh es eae Clark, Hollingshead, McRoberts 
Slusarchuk, Morgenstern, Cooper 
Hardy, Willaims 
Cross Examination by Scott 
1 | 
2 || that one of the particular challenges of the mandate | 
3 | that you have at Northern Engineering from your client,| 
4 is that the Geotechnical Department, or the department 
5 that you head must be concerned not only with the 
6 | security of the pipeline,security of supply and the ! 
via economics, that is devising a scheme that will cost : 
8 as little as possible, but you are also specifically | 
| charged in this project with, where possible, eee 
10 out that obligation in a way that assures minimum 
abst adverse environmental or social impact? 
12 A Minimum disruption to 
13 the environment, yes. | 
14 Q And to the communities | 
ws) through which, or adjacent to which the pipeline will : 
16 pass? | 
lt? A I believe that is a : 
18 consideration, yes. 
19 QO And wouldn't you agree 
20 with me that in this particular case your employers 
a1 have given you a specific and special mandate to see 
a. that where possible environmental concerns and social 
23 concerns, and it says where possible, are met, consistent 
24 with security and economics? 
25 | A Yes, the social concerns | 
264 have been expressed to our client, directly by socio- 
27 economic consultants, and it would probably have more | 
28 of a bearing on location than it would have on actual 
29 design. 
feet Q Are you telling us there 
| 
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: | 
2 that really feeding into your department there are arias 
3 the environmental impacts, or the environmental experts 
4 advice, that the social advice feeds in at a different 
5 level: That.is directly.to the client? 

6 | A It would feed to us rere 
3 | the client by and large. 

8 | Q Loscee, 2 But Doth sources | 
9 of information ultimately come to you? | 
10. A Where it is appropriate. 
lat Q And wouldn't you agree 
Bi with me therefore that your department at Northern | 
13 | Engineering is therefore substantially different than 
14:1 the department of a company designed, ordered to build | 
15 a bridge across the Don River would be, because you | 
16 | have these two special responsibilities and | 
FF advice and assistence in them, of which you are prepared 
18 to take account? | 
19 A I think that most major 
20 engineering projects now, whether it is a structure or 
27 a development or a bridge or a pipeline has similar 
ne Poaevce tO. t, 
23 ; Q Have you gone to any 
24 specialitrouble? 

23: |l A I'm not sure what you 

26. mean by "special trouble"? 

27 Q Well... is this project, id 
28 | the design aspect of this pipeline carried out with the 
29 | routine consideration for environment and social inmaaee 








30 that we associate with other pipeline projects in Canada? 
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CPA; Hollingshead, McRobert 
Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 

Cross Examination by Scott 


1 


A Noi i dtseay "that erengoes | 
quite a step beyond the routine, because of the 


different terrain and the different conditions. 





Q And I take it goes beyond 
that routine because you see it as a special kind of 
mandate where possible to alleviate these concerns? | 

A Thats correct: 

Q Yes. And we had it from 
the last panel that one of the ways that they can be 
alleviated, we're speaking abstractly now, is by 
routing and routing modifications? 

A that’ s"correct , 


Q Now, do I understand 





correctly that routing really has nothing to do with 
your department? 
A No, that's not correct. 
Q Yes, -= 8 76%s Tot correct? 
A That's not correct. 
Q I see. You have routing 
as a function of your department as well? 
A Yes, they are concerned 


with the physical environment, with the terrain and the! 





concept of a straight line joining up two control Doge 


for instance river crossings just doesn't hold true. 


would affect the physical environment and has been 
assessed by geotechnical engineers, 
Q And would you also agree 


We have routed around potentially unstable terrain which 
| 
{ 
then if routing is within your sphere of jurisdiction | 
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Clark, Hollingshead, McRoberts) 
Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 

Cross Examination by Scott 


that the two principle ways in which you can respond 
to environmental, alledgely adverse environmental 
problems or social problems, are (a) by routing and | 


(b) by design? 





A I would suggest, 
that if I understand your question, impact on the 
physical environment can be minimized by selection of 
the route, by the design, and by the construction 


timing. 





Q Leaving aside the construttion 
timing for the moment, because we will be dealing with 
that later, would you agree with me that the two | 
substantial tools you have to deal with environmental 
and social concerns are your ability to route and your 
ability to design your way around problems.or over them 
as the case may be? | 

A Those are two of the tools 
yes. | 

Q Do any others occur to 
you? Apart from construction modes and timing? 

A No, I would say that 
routing and design, and timing are the significant 


features, 


Q Yes, well now, I respectfully 





Suggest to you that the challenge of this particular | 
project,.is.that.it ds the, first. construction of a chilled 
pipeline in permafrost or in discontinuous permafrost 


on this continent? 





A Yes, I believe we said so 
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Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 

Cross Examination by Scott 

Q Yes. And that at least 
in that sense, the project is fundamentally different 
in type than a construction of a pipeline form London, 
Ontario to Toronto? 

A The pipeline aspect of it 


is different, yes. 


Q Yes. I take it that the 





tools you have to help you meet this challenge are the 
following: first of all you know a great deal about 
pipe, or you have available resources that know a great 
deal about pipeline construction generally in Southern 
Canada and perhaps in other parts of the world? 


A Yes. 





Q You have in addition, a | 
core of experts for these purposes we will’ say, the most 
competent in Canada, I am not able to make any other | 
judgement, but you have available a core of experts who 
are capable of analysizing problems as you understand 
it and proposing solutions for them? 

A That's “correct . 

Q 168. ‘In-addition to that 
you have the test sites that your company, your client 


has established? 


A Yes. 





Q In addition to that, you 
have the geothermal computer analysis? 

A Yes, that's one of our 
tools, 


QO But I take it that with 
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Py Cross Examination by Scott | 
2 all those aids, this particular project will be tested | 
3 in the field? | 
4 A No, I don't believe that 
5 that's correct. There are certain testing procedures 
6 | that wili be carried out in the field. | 
>| Q Let me put this proposition 
8 ronyou,.” lf were to build, if 1 were’ ‘to begin to | 
9 build a dam to stop and contain a flow of a river, I 
10 would have available if I was prepared to pay for it, 
2 4. the kind of things that you and I have discussed. Suc 
12 as analysts and diagnosticians of a geotechnical type 
13 and learned papers, and I would also have precedents | 
14 that responded directly to the kind of problem that | 
15 | confront me, that is the construction of a dam ona | 
16 | river? 
17 A No, I don't believe that 
18 that is necessarily true, because there has in recent | 
iL) years for instance been tremendous developments in the 
20 heights of earth-fill dams and there's almost -- every 
21 geotechnical, or every project involving geotechnical 
a2 consideration will usually have certain unique aspects 
23 EO wt. 
24 Q Well, I understand that | 
25 | every river has unique aspects to it, we will be sea 
26 | AS that, but I take it that the chap who built ghe 
27| first dam was at a disadvantage, that the chap who | 
28 builds the 150th isn't? | 
ae, A Well, yes, and the chap | 
30 who builds the 800 foot high earth-fill dam is ata 
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disadvantage that the one that built a 200 foot high 
earth fill dam. 


Q I understand that, but 


that's really becoming to be a question of degree isn't 
| 





it at a certain point? The marginal disadvantage to 


decreases? 


A No, I don't believe that 





that is necessarily true. It ocould involve completely 
different concepts. 

Q Well, 1 put. it to. you 
Dino batik, ancl regard this as the challenge 
your task, I don't say it critically, someone has to 
be first, but 1 put it to, you that the challenge of 


this particular task is that your are building for the 


first time in North America a chilled pipeline in 
permafrost and discontinuous permafrost areas? And | 


that there is no precedent for that particular kindof 





project? 

A Thats correct; 

Q Yes, and would you agree 
with me, to carry my analogy a little further that you 
are more like the man who is building the first dam 
cean you are like the man who is build the 15lst? 

A I again, can't -- that's 
not really a very good analogy I don't think, because 
the 15lst might be a very unique dam that has never 


been built before. 


Q All right. It might be | 





SO unique that it was like the first. 
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A It's possible. 


Q Well, I think we are not 
so far apart. I take it that when Arctic Gas, you woul 
agree with me, that when Arctic Gas has built, builds 


it's chilled gas pipeline down the Mackenzie Valley 


the chaps who decide to build a chilled polar gas pipel 


See ES to be able to learn something from your 
experience? 

A I would think so yes. 

Q And they will have 
an advantage by your very presence that you don't now 


have? 


A In certain areas, they 


certianly would. 


Q In the fundamental areas | 


with whigh we are concerned in this case, that is the | 





question of passing chilled gas through these two kindg 

of terrains, permafrost, and discontinuous permafrost? 
A Vesa | 
Q Yes, and therefore you 

will agree with me that if and when your pipeline is 


built and has been sitting there working for five year 


| 


d 





ine 





a lot of the problems that trouble us and your Dances 


perhaps academically, will either have been solved or 


their nature exposed? 


A I believe the major 


problems as you put it will have been settled or put 





aside long before it's been in operation for five year 


Q Yes. Well, one o€ the 
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things that frankly impressed me was your observation 
that -- first of all, I take itethatwou arerat what 
is called the Preliminary Design Stage? 

A That's correct. 

Q And I think you have 
emphasized and I won't go over it that a great deal of | 
work will be done before final design? 


A Yes. 


Q The thing that impressed 





me was your evidence that at this stage you have the 
tools to build, and I take it you were talking about 
the geotechnical tools, to build a pipeline phat wall 
be economical and secure? 

A We believe that we have 
established feasibility of the line. 

Q Yes .inThatiwasyudytake it 
you attach no qualifications to that statement? You'vd 


got the tools? 





A Yes, we believe that 
they are designs that we would apply that are very 
conservative now. 

Q And I take it that the 
process as you have said just now, the tools that you 
have devised are very conservative tools? 


A That's correct, yes. 








| 

Q And conservative means, | 

more expensive than necessary to assure that the problem 
will be adequately resolved? | 


A Yes, more expensive than 
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Cross Examination by Scott 
may be necessary. 

Q Yes, and the process that 
| 
is before you, if these regulatory agencies ever get 
out of the way, the prospect that is before you is to 
refine those tools, those solutions so that they become 


consistent with security and safety, less conservative | 


and therefore less expensive? 





A This is what we referred 
to as optimization of design. 

Q Rignee.  bue jJuSteso 1.1 
be clear, you're confident that A have an armoury 
of geotechnical solutions to all of the problems that 
will confront you in the construction of this pipeline? 


A We belive we have. | 





QO Yes. Well now, I would 
like to ask each of the panelists in turn a question, 
just to get their repsonse. Inquiries like this only 
take place once, respectfully Mr. Commissioner, and as 


a matter of record it will be significant to know. I 


want to ask each of the panelists, and take some time 
to think about it, to respond to something that has 
troubled me, and which is, that confronted with this 


enormous project, with problems of great complexity 





and novelty, there appears to be a universal assurance 
that the thing can be done without, that the geotechnical 
solutions are now in hand. And with that in mind, as 


a matter of record, I would like to ask each of you, 





if there's anything you don't know now that you would 


like to know, before you approve the geotechnical soluttions 
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1 
2 for this preliminary stage? Perhaps we'll begin with 
3 Dr. McRoberts? 
4 WITNESS McCROBERTS: In regard 
5 to the areas that I'm responsible for -- yes, I would 
6 | say that we could go ahead and put in a perfectly safe 
7| pipeline system. Given the state of design that we 
8 are at now, which is as I understood your question, an 
9 other information required for preliminary design. 
10 Q What I want to ence now, 
ve is there anything else you want to know before you 
Ne approve this design and certify that all the geotechni¢al 
13 solutions are there? 
14 A You mean the final desig 
Ls stage? 
16 Q No, I'm talking about 
Ly. the armoury of geotechnical solutions to which Dr. 
18 Clark is concerned with, has referred. Is there shone 
Ae) else you want to know before you certify that the 
20 geotechnical solutions are all in hand? 
21 A I think they are all 
22 in hand, 
aS | Q There's nothing else yo 
24 nae to know at this stage? 
a A Prior to final design? 
26 : Q Rion. 
27 A No, I am happy with the 
28 work that I am doing. 
29 Q Yes, Dr. Slusarchuk? 
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2 | WITNESS SLUSARCHUK: A _ Yes 
| sir? 

3 Q How about you, is there 

4 anything further that you want to know before you 

5 assert that we have all the design solutions in had 

6 hand for your particular aspect of the project? 

7 A I understand that we 

8 are talking about preliminary design sir, and I am 

9 satisfied that we have the tools in hand. 
oa Q I see. There's nothing 
ahik else you want to know before you approve the prelimina 
12 design? 
a3 A That's what I said, sir, 
14 yes. 
15 Q Yes, I see, Dr. Hollingshead? 
16 || WITNESS HOLLINGSHEAD: A Yes | 
fl sir, I think with respect to the river channels Guonceicee 
18 I would agree. 
19 Q There's Beene else you 
20 want to know? 
ryt A For this preliminary design 
22 stage, no. 
oo 
24 

pas 

26,4 
emi 
28 

23 
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1 

2 

3 It depends on how many streams you want designed at this 

4 preliminary stage. We have shown a number for which we | 

5 have some data and for which we have assumed data which 

6 | doesn't exist. We have referred to these as preliminary 

7 designs, the techniques and the tools which we have 

8 at hand would not change for the others. 

9 | I am quite happy that we have 
10 the tools that we need at this stage of the game, yes. 
ll MR. SCOTT: Nothing else that 
2 you want to know at this stage? 

3 A NoOasis. 

14 Q Dr. Cooper? 
ae: WITNESS COOPER: I'm afraid | 
16 I've got to ask you what you mean by "approving the | 
ny preliminary designs". | 
18 Q Well, as I understand | 
19 | the proposition, this panel has come forwardand it is the 
20 only and if I may respectfully say so, as competent 

pe. a panelr as| one. is likely to get.in this country,. and it 
ze has said that, "We have in hand all the tools that 

23 can solve all the geotechnical problems associated 

24 with this project." 

| Now it is conceded that 

26. as you go along to final design it will be necessary | 
27 to do further work to decide whether solution "A" or | 
28 solution "B" is adopted, or to decide perhaps that 

29 there is a completely novel problem. But what I'm askin 
30 you is, is your presence on the panel representing that 
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your full satisfaction that you know everything yau 
want to know at this stage to certify to the public 
that this work can be done safely and with integrity? 

WITNESS COOPER: Yes, in my 
Opinion it is stated that way. 


Q And Dr. Morgenstern, I 





take it that you agree? 

WITNESS MORGENSTERN: ves, I 
think one should stress that the issue at preliminary 
design for a project that contains the novel elements 
of this one is to identify these novel problems and 
establish design methodology and to convince one- 
self that you can get the final design data. To this 
regard I am quite happy that we have an economic and 


feasible design that reflects the current state of | 





the art. 

Q Well, let me just see if 
I understand that Pe stepcene You have told us, as I ae 
stand it, that at this stage one of the,obviously I 
guess, essential functions is to identify the problems, 


f2estnor all;,and L-take “at. it's your view that all 


the problems have been identified. 


A Yes. - 
Q Yes. Then what happens L4 
A To establish a procedure 





for solving these problems, for example, frost heave 
is a novel problem, and protedures to resolve these 


problems in design have been put forward and we believ 


that as part of final design we can get the line or 


the mile by mile or site specific data to implement 
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2 | thet design. 
3 | Q Well, what I'm really 
4 asking you is, yw can obviously identify the problems 
5 or you have to your satisfaction. Are you satisfied 
6 | at this stage that they're solved? 
7 | A Yes. 
8 | Q Yes. Dr. Hardy, do you 
a agree? 
10 | WITNESS HARDY: Yes, I agree 
11 with the answer. Yes, I agree. I like the phrasing as you 
12 put the question last thoughbetter than as you originally 
13 phrased it. When you say that "Do we know all the | 
14 answers?" Then that's a little different pie. | 
15 QO . LL didn’t mean to ask 2t | 
HE: | you knew all the answers. I meant to ask you if there | 
a was anything else you wanted to know before you aper een 
| 
18 this as a matter of preliminary design? | 
19 A In my opinion we have | 
20 the capability to handle any design eventuality that 
Ds); can come up or has come up. 
99, Q Well, I am sure you have 
Oo the capability because that has to do with energy and 
24 drive and perhaps other things; utes 
25; A No; nO, it's not. 
26. Q == (are you satisfied 
eo, that you have the knowledge? 
28 | A Yes sir. 
29 Q So that at this stage 


30 there is nothing further that you need to know before 
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Hardy ,Williams 
Cross-Exam by Scott 


you Say that this project should go ahead at the 





preliminary stage? At preliminary design. 

A I don't like the 
phraseology,"there is nothing else that I need to know"). 
I am still learning, I'm just a young fellow and am 
learning every day. This is where -- I don't think 


there really is much difference here. But any sugges- 





tion that we think we can sit here pat, you see, and 
that this pipeline is going to be finished without 
any more thinking about it,is wrong. Some of these 
problems are difficult problems, we'll have to devote 
attention to them. We mzht even have to come up with 
more research; but as it stands today there is no BrO- | 
blem that I am aware of that I thought needed special | 
investigation, in which we have been refused the money 
to go ahead with it. ; 
Q Well, let me ask Dr. 
Cooper; I takeiit,; Dr. Cooper, that if we had asked 
you that question six months ago, you would have had 
to answer in the negative because you would have said 
that the scour problem under ice jams was unsolved. 
WITNESS COOPER: Thats raghe, 


a maximum or conservative solution had not been 





finalized. The techniques had been finalized to attain 
that solutzon: 

Q Yes, you would have said, 
I take it, six months ago that there was more you 
needed eae See, before you could approve this preliminary 


design. 


A Before I was certain that 
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Hardy ,Williams 

Cross-Exam by Scott 
we could designit at thatparticular location, yes. 

Q Yes. I guess Mr. Genest 
can take some satisfaction in the fact that I've 
delayed the hearings to this date. 

(LAUGHTER) 


MR. GENEST: Some day my friend 





will get tired of that tune but I will be patient. 
MR. SCOTT: Now, let me turn 
to one other question that is perhaps connected. Are 
any members of the panel familiar with Dr. Casa- 
grande's article on, "The role of the calculated risk 
in earth work and foundation engineering"? Anybody? 
Would you hold up your hands? Well now, I'd like 
to read for the panel but before doing that I take it 
that there is no doubt that Dr. Casa Grande is an 


i} 
) 
| 
1 
i 
| 


eminant geotechnical man on this continent, is there 





any doubt about that? 
WITNESS CLARK: No doubt 
whatsoever, no. 
THE COMMISSIONER: Well, who 
is he so that the rest of us -- 
(LAUGHTER) 


MR. SCOTT: Well, perhaps 





Dr. Morgenstern or Dr. Hardy can tell us who he is, 
before I read. | 
WITNESS MORGENSTERN: phi Sss ox 
Casagrande is now a Professor of meritus 
at Harvard University,and one of his students is 


Dr Haray . 
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ai Q Well, that's enough, I 
2 would have thought. Well now, let me read one or two 
3 passages, from. this.-- | 
4 MR. GENEST; Could we have the arti- 
cle more precisely identified? Where is it, when is it, what is the 
? date; was it written in 1930 or yesterday? 
6 | MR..SoCOT?T: Iti s, the.=-—. I pees 
7 || I pronounce this correctly -- it's the Terzaghi | 
8 Lecture, is that correctly pronounced? T-E-R-Z-A-G-H-T 
9 which is reported in the Journal of the Soil Mechanics 
10 & Foundations Division proceedings of the American 
1.1 eociety.o1 Civil Engineers, forsduly,,1965,,and it 
12 | begins at page 1 of that particular proceeding volume. 
3 MR. GENEST: May I have the 
14 tatleyagain, Mr. Scott? | 
15 MR. SCOTT: Yes. 
16 | "The Role of the Calculated Risk in Earth Work 
LZ & Foundation Engineering." 
18 Now, let me read two passages, I hope I don't do any 
19) injustice to the article by excerpting them. 
20 MR. GENEST: May I have a copy 
21 of that when you're finished? 
22 MR. SCOTT: Yes, you may have 
23 the copy. I find it inconceivable that I'll ever have 
24 Occasion to refer to it again. 
22 MR. GENEST: It wasn't on your 
26 | list of documents. I should object. 
27 MR. SCOTT: It's as you have 
28 said, Mr. Genest, on many occasions, it's a published 
29 paper and we don't have to refer to it on one's list. 





30 The author is talking about the expression Ms ae 
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risk" as used by engineers -- I think he's speaking 
primarily of soil engineers in this article, and he 
Says this: 

"This survey," 
that & a survey he made by mail of a number of his 
colleagues, 


"and my own observations show that the term 





‘calculated risk' is indeed widely used in 
engineering, if not somewhat loosely, and that 
ugage and most suggested definitions have in 
cammon a meaning that includes the following 
two distinct steps: | 


(a) the use of imperfect knowledge guided by 





judgment and experience to estimate the probable 
ranges for all pertinent quantities that enter 
into the solution of a problem; 
(b) the decision on an appropriate margin 
of safety or degree of risk taking into con- 
sideration economic factors and the magnitude 
of losses that would result from failure." 
And he goes on to say, 
"I have used the word 'calculated risk' as 
meanng that in this paper." 
Now is there anybody on the panel who disagrees with 
that as an appropriate definition for "calculated 
risk’? 
WITNESS HARDY: I have no 
objection to that. 


WITNESS MORGENSTERN: I have 
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Set ind Peyeinontly emotive. We have another 
philosophy thatwe like to cite for geotechnical engineer- 
ing called the observational method, and which 
alludes to the same two princiges and illustrates that 
by making cogent observations and employing flexibility 


in our design philosophy such as implementing a design 


change manual, we then get rid of the vaguaries of 





nature or at least reduce their impact. 

Q But) 2 -takews ts" Drs. 
Morgenstern, that you don't object per se to the 
two principles -- 

A No. | 

Q =~ thats Dr. (Casagrande | 
set out as being within calculated risk. ! 

A No. : | 

Q And then, Dr. Le 
goes on to interpret the way calculated risk is qeniiees 
in engineering, and one of the first things he points 
out, he takes one example. If you build a substantial 
dam there is a possibility that that dam may break aa 
be totally destroyed and effect considerable damage. 

MR. GENEST: 

Are you quoting now? 

MR roCOTT se No, I’m simply 
putting that as one of the examples that's contained 
in there; and then there is a lesser example, the 
example of the construction, let us say, of some road- 
way that may break down and cause less catastrophic 


damage. Now are you engineers familiar with the propo- 


Sition that in calculating the risk you bear in mind 
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the measure of damages that may flow if the risk, as 
Sometimes happens in life, occurs? Is that an accept- 
able proposition? 
WITNESS HARDY: Well, 

when you say you calculate the risk, I mean to 
say this is not the type of calculation that you do 
when you calculate the thickness of pipe required or 
when you calculate the amount of frost heaving that 
may take place, it's more a concept than it is a 


calculation. You're not Suggesting that I take out my 


slide rule and-- Q But reverting to the 
Gefinition -- 
A -- calculate the risk, 
are Cyow? 
Q But reverting to the | 


definition, Dr. Casagrande says that one of the 


components of the calculated risk is the decision that 





is made on an appropriate margin of safety, taking into 
consideration the magnitude of losses that result from 
failure. In other words, there are some projects that 
are designed more conservatively than others. 


A Thaets 42.git. 





Q Because of the magnitude 


of losses. 


A I think the only difference o 
opion here 
is that he's suggesting a qualitative assessment, not 


a quantitative assessment. 


Q All right, I accept that, 


but I take it that all panelists are familiar with the 
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concept whereby you measure the margin of safety or 





determine the margin of safety, in part against the 
potential for damage that may flow if the risk 
occurs, is there any doubt about that general proposi- 
tion? | 
A Well, it*s not -- sean | 
you see, what Dr. Arthur Casagrande is doing here is 
he's presenting his philosophy, philosophy of design, 
you see. A person might design 50 dams,which he has 
done, and he's never considered this sort of thing at 
all. In other cases he has. 
Q Well, let me revert to 


the problem because I take it from what the panel has 


toid us earlier that this very consideration has been 





applied in the design for this pipeline insofar as 
twinning the rivers are concerned. You have measured 
the risk to the owner, of damage, and it is cataclismi¢ 
in terms of losses and repair problems, and you have 
therefore vastly expanded the margin of safety by 
twinning those crossings. Now there is nothing odd 
about that prospect, is there? 

A I better let Dr. Clark 


answer this. Witness Clark: Go ahead. 





Witness Hollingshead; No, I think 
that's a fair statement. 
Q And I take it each of 
you within your own disciplines would recognize that 
that kind of decision has to be made by each of you 


as you approach the question of slope stability or 





frost heave or river crossings. That kind of judgment 
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+ has to be made. How conservative should we be, bearing 
“ in mind the potential loss? 
3 WITNESS CLARK: The degree 
of conservatism relates to the stage of design. 
5 Q Yes, you're going to 
S| become less conservative as you go along, Dr. Clark. | 
7 Let's talk about it now when you're at the most | 
8 conservative stage. I take it -- 
a A We*re not 
10 certain, of course, that we're going to become less 
11 conservative. 
12 Q No, indeed, the history 
13 has been ironically that you've become more conserva- 
14 | tive as you've gone along, haven't you? You're no 
15 longer digging a 4-foot trench, you're now digging a | 
16 10—foot trench. 
1? A I don't ever recall when | 
18 we planned to dig a 4-foot trench or even a 6-foot; | 
19 the minimum code is to cover, as I understand it, 2.5 
20 feet and there are certain terrain conditions where 
21 that's quite appropriate. 
22 Q iim sorry, L didn. t 
ee understand that you always asserted that you would | 
- dig to ten feet. 
a A Our feeling in the 
26- geotechnical area has always been that from our point 
=f of view that the deeper, the better, and -- | 
as Q Well, may I then see 
Aid if I can get back to the proposition that I was trying 
we to make, that each of the experts in his own field of 
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expertise is aware and is obliged to make a judgment 


measuring the margin of safety against the prospect of 
damage or loss? Does anybody disagree with that? 
A No} beacon ti thenk™ so. 
WITNESS HARDY: Well, I find 
it difficult to accept that as -- I'm sorry -- I find 
dt difficult, to accept that as a basic engineering | 
procedure, you see, in the average situation. You 


never sit down and put that on a piece of paper, for 





example. 

Q You may, == 

A And neither does Arthur | 
Casagrande. 

Q TOUsmay NOt put 1. ona 
piece of ypaper,, but I put it to you, Dr. Hardy, that 
that's a thing that an engineer religiously does in 
determining to make a design more conservative rather | 
than less conservative, he bears in mind the risk of 
loss or damage. 


| 
A In some situations. 


Q Ie put Le tovyou in every 
situation. 
A No sir, I cannot agree. 


I'm saying on the situation of the stability of a slope| 





you see ,=we don’t go at that on the basis that well, 
we can let this slope fail and there will be a certain 
risk. We want to be able to analyze the slope to give 


a safe pipeline. The question of risk doesn't come into 


it at all, we want it safe or fail. Now there are other 
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Cross-Exam by Scott 
Situations where this is not true. If we find that we 
can't handle the stability problem for slopes, in perma+ 
frost, then we are in the sort of situation that you're! 
contemplating, up to a degree. 

Q Well waba: © from wr. 
Hardy, is there anybody who disagrees with the proposi- | 
tion that I've enunciated? | 

WITNESS CLARK: I would concur 
with Dr. Hardy's assessment of that. 

Q Well, Jet me,.put. this 
proposition to you, Dr. Clark, that if you decide to 


construct a pipeline across the base of a slope, you, 


I take it from what Dr. Hardy has said, you analyze 





carefully the stability of that slope, that's the first 
Step, isn't it? 

A That. sy correct. 

Q Yes, you then make a 
judgment about its general Sia ieieyeot not. 

A Tat ls. COrrect, 

Q Yes, you then measure 
whdher there is any risk that your judgment May be in 
error. 

A That. secorrect ,. «that 
would be based on our input information. 

Q Yes, and if there is any | 
risk you then do whatever you can to make the most 
conservative design so that if the risk occurs the 
damages will be minimal. 


A That's correct. If the 





Slope could not be avoided by routing, and there was a 
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it Cross-Exam by Scott 
2 potential for instability we would stabilize 
3 | it. 
4 Q Yes, well wouldn't you 
s) agree with me that what you are doing in that exercise 
6 is you are measuring the potential damage or risk of 
7 | loss as against the necessity to be more or less | 
“a conservative in a given case. 
a A We're assessing the 
10 stability of the slope, and if it is not stable we would 
ll design measures into that slope that would make it 
12 stable. 
13 Q I see. Well, let's deal 
14 with the building in of the measures, if I may just | 
lal for a moment, Dr. Morgenstern. I take it that there 
16 | are a varidy of measures that you can build in, some | 
1? that are more conservative than others. | 
18 WITNESS MORGENSTERN: That's 
19 COFPFECTS 
20 Q I take it that in decid-, 
21 ing which of those measures to apply you would bear 
22 in mind the risk of loss, or the risk of damage. 
23 3 A The safety of the 
24 Slope, the stability of the slope. 
cad Q Yes, yes, but I take it 
26°) that you measure the nature of the remedy against the 
ai potential damage. 
28 | 
2g | 
30 
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WITNESS CLARK: I'm finding that 


CiflicuLt tO rollow. 22 the Slope “could “affect the 





pipeline, we have to live in harmony with the en Tviron- 


i 


{ 
! 


ment and if the slope would affect the pipeline either 
directly, by imparting stress to it, or by exposing it | 


to ‘errosive forces that could ultimately ‘affect it, 





we would design it so that it would not fail. 

Q Yes, well I understand 
your first observation to be with respect to river 
crossings, that the prospect of a river crossing | 
failing is extremely remote. | 

A I believe that the 
statistics show that the failures in river crossings 
are less than failures that occur elsewhere. 

Q Witee Lane, SOnttrs ones a 
of the most remote failures that is potential. 

A Statistically I think 


that's correct. 


Q Yes, but you've also | 


said earlier that the risk of damage, if there is that | 





remote risk occurring, is very, very large. | 
A I don't believe it's eet 
risk of damage, it's the loss of revenue that would | 
Occur. 
Q The loss of revenue 
which I include in the risk of damage, it is theloss that 
is suffered. | 


A The loss -- 


Q And that loss would be | 
| 
} 
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SAeremeiy Large —— 
A Compared to the cost of | 

the twin line, yes. | 
Q Yes, and as a result 

you make a judgment and go to one of the most conser- 


vative designs you can, which is the twin. 


A That was, my understand- 
ing is that that judgment was made by risk analysis 
people on the basis of revenue, not on the basis of 
an engineering consideration. It was not our recommen- | 
dation. 

Q Well, don't you agree 


with me that they are doing exactly the thing that 





Professor Casagrande says they should do? They are 
measuring the risk of loss and saying, "The risk is 
SO great that the safety factor, even though it may 
not even avail, should be built in." 

A Iedon't, sfor. ins tance, 


buy life insurance to protect my health. 


Q Well, what has that to 
do with it? 

A Well 

Q I daft understand your 
point. 

A Well, this is in there 


as insurance, is my understanding. | 
Q Well,would you agree 
with me that what you have done then is that you have | 


made a decision as to the potential damage, and judged 
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it to be very large? That's the first thing you've 





done. 

A Our decision with respect 
to twinning the crossings has been to make a Peon 
dation as to where and how they are twinned. 


Q Yes, but that is the 


| 


most conservative design that you could possibly achieve 


, : ; | 
bSn' t)t, ors one of the most conservative t2OMeaUiTA 
lA v 





two pipelines across the river? 
A Tam not -sure- Lf thats 


the most conservative one. That would be the risk 





analysis people that could tell you that. 

Q Who are your risk 
analysis people? 

A I'm not even sure of that, 
but I know a risk analysis study has seers and owe! 
of that came, tomy understanding, a decisionto twin | 
certain crossings. | 

Q All right, well let me 
go back to the beginning. Do you agree as a general 
proposition that this kind of judgment would be made 


when building a dam, for example? 


A What kind of judgment 





is that? | 
Q A judgmen_t that ree 
Casagrande talks about, a calculation of the risk and) 
the engineering decision to protect or if you 
want, ensure against that risk? 


A 1 “think, .as™Dr. Hardy 





Says, in some cases it would be but no doubt Dr. 
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Hardy ,Williams 

Cross-Exam by Scott 





Casagrande has designed many dams where he hasn't 
made that type of decision. 

Q Dr. Morgenstern, I 
think, has been anxious to get the microphone. 

WITNESS MORGENSTERN: I think 
that perhaps another dimension of this should be a 
recognition of performance criteria. For example, 
instead of talking about a dam, we're talking about 
a nuclear power plant, our instructions from the owner 
would be that there shouldn't be any failure and all 
design must be towards any failure, of any conceivable 
kind. 


Q All right. 





A Sosthat Techink pertor— 
mance criteria should be perhaps introduced here. 

Q Well,let me ask then 
this question. How have the owners of this pipeline 
graded it? Is it to be the most secure pipeline with 
the most conservative design features, or is it not? | 

WITNESS CLARK: Well, our 
charge is to design a safe and secure pipeline with 
the least environmental impact. 

| Q No, but what does that 
mean apart from a sort of motherhood staément? What 


does it mean? Obviously there are trade-offs. You can 





do certain things that cost more money which make it 
marginally more secure. Have you done all those things 
A We have done a great 


number of these. For instance, we have re-routed in 
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BEAR OEY #3. Bye: Clark ,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 
Cross-Exam by Scott 
1 
Many areas to greatly increase the length, and the eae 
2 
| to for instance avoid an area where there might be a 
3 
| major impact on the terrain. We have also done it for 
4 
wildlife, to avoid an area where there is -- our 
5 
wildlife consultants felt that there might be an 
6 
i impact on wildlife. | 
7 | 
Q Well, let me then ask | 
8 | 
| all the panelists this, just so we'll see if we 
9 
: agree. Is it your position for each of your own 
10 
disciplines that this is the most conservative pipeling 
aa. 
design? 
12 
MR. GENEST: Well, Mr. 
13 
| Commissioner, I just fail to see how that question 
14 
gets us anywhere. 
15 
MR. SCOTT: Well, it may be 
16 |i ‘ 
| that it doesn't. 
17 
THE COMMISSIONER: Well, that 
18 
isn't a basis for an objection. Is it relevant or 
19 
irrelevant? 
20 
MR. GENEST: Well, I don't 
21 
think it's understandable. The most conservative, what 
22 
is the most conservative design? | 
23 
MR. SCOTT: Well, that's 
24 
: precisely, Mr. Commissioner, the kind of question-- 
5 
MR. GENEST: You would have five 
26. || 
oa pipelines running side by side and protected by tanks | 
| 
a at every five miles. 
a Mee SCOTTs 70h eno « 
_ MR. GENEST: The words, "most 
| conservative" in my submission, is meaningless, 
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Clark,Hollingshead, McRoberts, 
Slusarchuk ,Morgenstern,Cooper 
Hardy ,Williams 

Cross-Exam by Scott 


without some more precise definitions. So in my 
Submission it's not a proper question. 

MR. SCOTT: Well, Mr. Commis- 
sioner, I was perhaps misled by the article, but the 
article which I will file with the Commission so my 


friend can have it, indicates that -- and it may be 


| 








that this panel doesn't agree with it -- but it indi- 
cates that one decision that is made is a decision as 
to an appropriate margin of safety, taking into con- 
Sideration the magnitude of losses. Now, and then 
Professor Casagrande goes on to show how losses may 
differ in various kinds of projects from a dam which 
will wipe out a village to a highway which will simply 
have to be re-paved in two years; and the margin of | 
safety or security varies. Now, what I would like to 


get from this panel is how they would grade this | 





project in terms first of all of the margin of safety. 


WITNESS HARDY: Well, I don't 


MRes SCO J. don t. know sit 
my friend now understands the question. 


MR. GENEST: It's a different 





question. 

MR. (SCOT? ss «Noy. no, the 
expression -- 

ME JGENEST¢:At any rate TT 
have no objection to the question. 


WITNESS HARDY: It's very 





difficult to answer. It really is almost impossible 


grec Ais 
1 


TsqooT, atetenspro™, Avdotseel 
amei ti vee 
stsook yd mexd-eac 


“i mL 08 .epoltiniteb seicvs1q stom emoe sttroraiw 


eFiadotom Spartina = 
aole 


Molteoup regord s Jon a'3t noltaaimdue 

“o> .vt ,ikew ePRO0e AM 
= tuo  ,afoidase eff ve Beleim eaarasg esw I ,tenota 
a noiastmmod edt Atfiw efLii Iliw I dottw silotize 


vom ti Bas -- tedy @edeotbat ,¢l sved aso Bastxz2 


ri tud =~ $i cotw seups od’ neseb fansq aind tedz 
a2aiveh s 21 obem et sed? nofetosb smo 3649 88369 
nop osnéi prizes ,vietse Yo nipren staikigoiggs as of 
if Das , wor seeol To shutinpam sit nolsgsyebre 
: 5 ort oJ 20 agep e®baniIpsesbi roKeestord 
fteh B most # iforg 34 ebaind eavoizey at tsi7ib 
iqnie Ifiw doinw vewdpid 6 of opslityv B Juo saqiw fi tw 
rem St bans ;arsey Owi at baeyveq-st sd oF even 
4il Sinew 1 iw ,Wwot .astvev yeixzuoee xo ysetse 
i4 sheaxup Slveow yedds word ef fensq elds mort 3239p 
bP Lan to Li ‘ TLt BmTISs OL Joscormg 
‘noo I ,DEoW <YUsHAH 22anTie 
wond 3' nob t :TTOVe em 


roltnecnp of@ ebastevrebsa won Breit? ym 
msTetitn 6 2'sT sTea? ap a Fi) 
sngtvesaup 
SAy ,Oa ,OuU 27PORG «am | 
-- noleasiqxs 
[ Se6> yon 24 :TeavEai) .AM 
nol sasup oef3 oF nofdvetdo on syed 
vrev e'3L :¥ORAH chanrzrw 


elidigecqmi faomis ei yifssx 31 .xewars od Sigoiaaih = 
<< “4 


. (wRre® 
o ae 





























MSDE ht 2913 
Clark ,Hollingshead ,McRoberts, 
Slusarchuk ,Morgenstern ,Cooper 
=| to answer because you don't look upon these things in 
a terms of margin of safety, in the actual physical 
design of the pipeline. The location is not selected 
3 in the first instance on the basis that if we put it 
6 here there is so much risk, if we put it here there is | 
vy a percentage less risk. The location is put where the | 
¢ consensus of the best judgments we can get is that this 
g is the best location. 
cag MR. SCOTT: From what pint 
“ of view? 
12 A From the general overall 
a == dll or the factors “involved. | 
14 factors 
Q Well, what/are you talking 
= about? | 
| 
a A From the building, all | 
i of the things that have been discussed here for the | 
= last month. It's all of the factors that are involved | 
. in the location, the construction and operation of 
- the pipeline. You put these all together with a group 
=" of people and come up with a location, and you don't | 
a assess that, "If we go somewhere else that that is | 
“ -- that there's a risk of X percentage," whatever you 
- may say, it's what the consensus of the people concerngd 
“5 is the best location. 
ai Now in the case of your river 
ni crossings, you see, the difference there is that there 
7. is no assessment made in terms of the risk of failure. 
a The thing there is, and the odds are terrific, if a 
set failure did occur the -- involved in the loss of revenile 
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Clark,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper 
Hardy ,Williams | 
1 Cross-Exam by Scott 
2 is the major point is that it will take maybe months 
3 to get that line back into operation in the river 
4 crossing, where a break most other places would be 
5 | fixed up in a matter of days. So the odds there, you 
6 | see, are very, very extreme. 
7] Q if take wtf rom. “that | 
-| example therefore that the margin of safety or insur- | 
4 ance, if you will, which leads to twinning, is not 
10 built. into a‘pipe that is’ going to cross’ a slope that 
11 | Maybe unstable, because it can be repaired. 
12 | A It might not be, and 
13 quite legitimately so, because if it did fail there 
ot | May be exactly the same risk, you see, and because | 
BED || you don't do it on the slope does not mean that you're | 
16 | increasing the risk. You may have exactly’ the same | 
17 hazard on the slope as you have in the river crossing 
18 and as far as the designer is concerned he thinkshe's | 
19 got a proper job and there will be no failure. 
20 








| But if you assume the condition where there is a fail- 


hours as compared to months, maybe. | 








21 ure, then in the case of the slope it is a matter of 
Ra) 

23 i Q Well then, may I approac 
24 it this way, having taken the definition that Professo 
25 | Casagrande has given, are any of you, for the record, | 
26 aware of any calculated risks inherent in the design | 
27 | of the project at this stage? 

a8 WITNESS MORGENSTERN: Yes, as 

Be someone who has guided to some degree some of the heen 
shu criteria, it's certainly been my view and adopted view 
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Clark ,Hollingshead,McRoberts, 

Slusarchuk ,Morgenstern,Cooper 

Hardy ,Williams 

Cross-Exam by Scott 
that under any conceivable situation the integrity of 
the pipe cannot be in doubt. We have also -- 

Q Excuse me, the pipe 
cannot what? 

A The integrity of the pipe 
Cannot be in doubt. The pipe is designed safely agains 
any conceivable situation we've thought of, and con- 


servatively. I, however, can conceive of some environ- 


mental setting, some slides that might occur and where 





we would regard thigas a maintenance problem; but this 
would only be a location where one could get at access, 
where one would evaluate that remedial works could be 

undertaken and where the slide would be of such magni- 
tude that it would not upset the pipe. So in that | 
sense there are calculated risks. : 


Q Well then, perhaps 





Dr. Morgenstern, you're not typical of the panel, or 
perhaps you are, I don't know. Do I understand you 
to say that your judgment, insofar as your expertise 
and your design advice is concerned is that the mst 
conservative design has been provided in terms of 


pipe integrity? 








A No, that's: not what I 
said. 

Q TOMASOLETY:. 

A I'm afraid I must share 
Mr. Genest's concern, Clearly, one might 


bury a pipe 100 feet deep and then end up -- 
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l Cross-Exam by Scott 
2 Q ALi fight. A ee rapes 
| 
3 design has been achieved insofar as pipe integrity is 
4 concerned. 
5 A Yes. 
6 | Q Now do each of you for 
7] your expertise accept that proposition? If anybody 
3 doesn't; I take it everybody does. 
9 WITNESS HARDY: What do you mean 
‘a by conservative? 
Q Well a design function that will 
11 in all cases, Dr. Morgenstern has said, protect or insure the | 
12 integrity of the pipe A I agree with that. 
Q APEYrTVones 
13 WITNESS COOPER: I've got to 
14 ask one question here. Are you talking akout conserva- | 
15 tism cf all the preliminary designs? 
16 Q Are you at the moment | 
17 prepared to say that the integrity of the pipe is 
18 assured by the design? | 
19 A What do you mean by 
20 "the design"? 
21 Q What you've been doing 
32 with respect to designing features for river crossings 
33 and so on. 
24 A With respect to the 
25 knowledge, the information that will be obtained for 
> 6- final design, yes- 
27 Q What will be obtained 
do 
28 now, what/you say about your design solutions now? 
29 A Well, on a site speci- 
30 fic basis, for example, the preliminary designs of | 
| 
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Clark,Hollingshead,McRoberts 
Slusarchuk ,Morgenstern,Cooper 
Hardy,Williams 

Cross-Exam Dy" Scott 


river crossings that are contained in some of the 


documents, we must keep in mind that the purpose of 





the exercise there was not to generate conservative 
final designs. The purpose of the exercise was to 
generate preliminary designs that could be used as the 
basis of cost estimating, that could be used for the 


basis of designing data collection programs. 





Q Yes, sbut. Dr... Cooper ; 
perhaps I'm mistaken but I understood you to say 
earlier that those design solutions for river crossing 
were conservative. You used that word and got me into 
this trouble. 

A No,what I said earlier 
that I said was conservative was the estimate for 
one single crossing of a scour depth, and that's the 
crossing at Point Separation. 

Q Well, how do you rank 


the others in terms of safety as compared with that 





one? Are they more conservative in that context, or 
less? 

A I can't say more or less 
bécause they have not gone through the final review 
process. Had they -- if we were to go through that 
final review process on some of these preliminary 
designs we might well find that some of them are under 
conservative. | 

Q You mean not St a 
enough? 


A That's right. However, 
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Cross-Exam byScott 


we must keep in mind that the ofjective of those 


designs was not to produce conservative designs. 
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Slusarchuk, Morgenstern, Coope 
Hardy, Williams 
Cross Examination by Scott 


Q Perhaps there is a 
difference in the way the various disciplines have 
approached it from, because I understand Dr. Morgenster 
to say, for his area, that his designs were designed 
to achieve the integrity of the pipe. Is that correct 
Dr. Morgenstern? 

WITNESS MORGENSTERN: A Yes, 
but one could rephrase Dr. Cooper's work and 
achieve some uninimity. He has presented and the 
various documents presented a design methodology, whic 
when you select site specific parameters for a specific 
crossing can achieve a conservative design. It is not 
the same as saying that specific design on a preliminary 
basis is conservative at this time. The thing to | 


evaluate is the total design methodology that's been 





presented. 

0) Well, does Dr. Cooper 
accept that his design methodology will achieve a 
conservative design that will insure the integrity of 
the pipe? 

WITNESS COOPER: A The 
methodology, yes. 

Q Yes. Well now, what do 
you understand by methodology in that context? 

A By methodology, I mean 
the techniques that will be used to achieve final 
design, the data that will be used to develop these 
final designs. 


Q Well now, at page 32 of 
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2 his article, Dr. Casagrande divides risks into two type 
3 engineering risks, and human risks. And the human 

4. risks are unsatisfactory organization, unsatisfactory 

5 use of available knowledge and corruption, and we'll 

6 | leave them aside. | 
| He divides engineering risks | 
8 into two types: unknown risks, and calculated risks. | 
9 With respect to our known engineering risks he Daren 
10 | I suppose obviously,"by definition, such risks cannot 
et be identified until they reveal themselves by failure 
12 | or other event that can be occurred--that can be observed 
13 | and investigated." Then with respect to calculated 
14 | engineering risks he lists a number of them as they 
15 apply to soil mechanics problems within his particular | 
16 area, He Lists for example the effects of soe rented 
17 on high earth and rock-fill dams, stability oharactersee 
18 tics/ofhighly plastic stiff clays and clay shales, and 
19 SO on, 
20 Now, what I would like to 
on know, if it's not a naive question, is have each of 
22 you in your discipline taken calculated engineering 
23 risks of that type in posing design solutions? 
24 MR. GENEST: Mr. Commissioner 
25 I'm sorry to interrupt my learned friend Mr. Scott, wh 
oe | has got a lot of experience in cross-examining by the 

27 method of using the works, the published works of an 
28 expert. My submission is not following that procedure | 
29 The procedure that I think I submit is proper, is to 

30 put the quotation directly to the witness, and ask him| 
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if he agrees or disagrees. And my learned friend is 
not following that procedure at all. It is very 


difficult for this panel to deal’with Mrat Scott's 





condensations of that learned author's points,and put 
questions that seem to me sometimes unrelated to the 
point the author is making. 

MR o@OTr: Oh, 1’ Li accepe 


that Mr. Commissioner. Let me ask, does the panel 





accept Dr. Casagrande's division of engineering risks 
into unknown and calculated risks? Anybody disagree 
with that? 

WITNESS HARDY: .Av°I'm not 
at all sure that I would agree with that in the 


context of this pipeline. 


Q Do you agree with it in 
other context? | 

ye Ing somexncontext. 

Q How does it differ as 


far as this pipeline is concerned? 

A Well, this -- as far as 
I'm concerned this pipeline is in the context of 
previous pipelines that have been built in Northwester 
Canada. And to a certain extent elsewhere. And 
certainly what is going on in Alaska now, you see. 
We have a permafrost condition which we analyzed that 


in the terms of the period in Canada where permafrost 





has been recognized at least to the point where it was 
considered that it needed some engineering attention. 


Now, in the case of Arthur 
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Casagrande's paper there, I happen to know the context 





in which he wrote that paper -- 


Q I don't want to interrupt 


pipelines with his division of the two kinds of 
engineering risks? 


A No. 





Q Why not? 

A Because I don't think 
the situation is at all comparable to the situation 
that he is talking about. 

. Q I see. How would you 


| 


characterize risks associated with pipelines? 


| 
| 





A I characterize them-- | 

Q He set up a .classificatign, 
what's yours? | 

A -- in terms of my experience 


with pipelines, and I think that with the type of 





thing that can go wrong, you see. One area in which 

I think might be useful to you in trying to pin us 
down on what we are meaning by what risks we've taken 
and so on, when Dr. Cooper has a reservation as to how 


conservative his design of the pipeline, of a scour 





depth is and so on, I do make a mental observation or 


a mental analysis on a qualitative basis. 


Okay, supposing that, and I 
am not nearly as conservative on this point as Dr. 
Cooper appearsjto be, so I make a qualitative judgement 


I'm not concerned about the failure of that pipeline 
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from scour to the same extent that he appears to be, 
because there is some built in factor of safety, if you 


like, on the performance of the pipeline. 





If the pipeline is exposed, it 


doesn't fail. I've seen many pipelines exposed in 


Guverusitthatidon’ tyrant Therevis«an additional 4) /feet— 
Q If one is exposed, it 
has failed. | 


A What's that again, sir? 





Q If this one's exposed it 
may have failed in environmental terms? 

A Why would it fail in 
environmental terms? 

Q Because it may do 
environmental damage. * 

MR. GENEST: Well, if it may, 


it hasn't failed, it only will have failed, if it will. 


MR. SCOTTS 

Q I'm sorry, I interrupted 
you Dr. Hardy. 

A Well, in any event, I 


see in this situation some factors of safety that Dr. 
Cooper is not taking into the picture. 

Q Well, can I come back no 
is there anybody besides Dr. Hardy on the panel who 
disagrees with Dr. Casagrande's division of engineering 
risks into two catagories unknown risks, and calculated 
risks? 


WITNESS MORGENSTERN: A_ Yes, |I 
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S think if we looked at the problem of classification of | 
3 risk, we would probably break it down first into known 
4 and unknown, and then subdivide known risks. And I 
5 suggest a three-fold classification between ignored 
6 risks, calculated risks, which I will come: back to, 
ms and risks which dominate or considered risks, risks 
8 | which then control, controlling risks. 
9 Q Right: 
10 A The calculated risk I 
11 think in the sense that Casagrande uses it, is a risk 
y Pe that you take together with an emergency plan in case 
133 things begin to happen, that's part of the calculation. | 
14 Does that help? | 
15 Q All right. Well, no, 
16 | that's quite satisfactory definition. It doesn't, 
17 | it seems to me that it's a refinement of Dr. Casagrande's, 
18 wouldn't you agree, rather that a deviation from it? 
9 A It seems sounder Bacal « 
20 Q Does anybody else have 
24. any qualifications they want to add on this division? 
ae Well, now, Dr. Casagrande goes on, and I'm going to 
23 ask your comment on this, with respect to pipelines. 
24 "The margin of safety that we imeoroerate into our 
25 structures should bear a direct relationship to the 
26 | magnitude of potential losses. And it must also take | 
27 into account the range of uncertainty involved. If 
28 this range is very small, then we are approaching 
29 problems in engineering which are resolved by the use 
ead of a conventional factor of safety. When the range 
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is large we cannot usually express the results in terms 





of the numerical . factor of safety, we then speak of th 
margin of safety which is based largely on experience 


and judgement." | 


Now, does that approach of oe 


| 
Casagrande's find favour with the panelists? | 
WITNESS MORGENSTERN: A _ NO, | 
I think that this reflects one's experience and the 
type of terrain that you work in. There are many 
problems that Casagrande would say that you can't 
quantify, that I would say you can, and vice versa. 
Q Well, let me begin then, 
Dr. Morgenstern assuming you are speaking for the 
panel at this moment with this proposition. The margin | 
of safety that we incorporate into our structures 


should bear a direct relationship to the magnitude of | 


potential losses. Do you accept that proposition? 
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are variable, along the pipe. Some locations of fish 


breeding might be affected by slides, that would be 





serious; other slides would not affect things much, that 
would not be so serious. It's a broader spectrum. | 
Q Well, let me read the | 
next statement and we'll see if it applies to pipenines. 
"Tt"the margin of safety)'must also take into 
account the range of uncertainty involved." 
Do you accept that? 
A 7eS. 
Q And does the rest of the 
panel accept that? And do you agree that that is a 


consideration that should apply in this kind of case? 


A Beyond any doubt. 





Q Yes, and I take at that | 


| 


you would agree, though yoyeare perhaps not an environ- 
mentalist, that the element of uncertainty relates not | 
only to the integrity of the pipeline but relates to 
the environmen_tal impact it may have? 
A Recognizing the differen 
dimensions which one is working with. 
Q And then do you accept 
this proposition: 
"If the range is small, then we are approaching 
problems in structural engineering which are 
resolved by the use of a conventional factor; 
when the range is large we then speak of a 


margin of safety which is based largely on 


experience and judgment." 
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A The range of what? I'm 
sorry. 

Q When the range is large, 
that is the range between the magnitude of potential 
losses and the margin of safety. 

A Orly ei. SCOLL,. - 


Cant 9-=“Pehave “lost *you's 





MR. GENEST: Mr. Commissioner, 
may I interject here? Mr. Scott is obviously mounting 
quite a set piece attack based on this article. It's 
very difficult, in my experience, if a text or a ae 
of an author is to be the basis of a ar osate toni stions 
in fairness to the witness it would require that the | 


witness should have a copy of that in front of him. 


It's very difficult when we read a whole paragraph and 


are unable to judge the shades of meaning that may be 
involved in that, for the witnesses to give a proper | 
answer, or considered answer, with respect to these 


matters of engineering philosophy. My suggestion 





would be that if Mr. Scott is going to go on at length 
from this article, that the panel be provided with 
a-copy of the article. 
MR. SCOTT: I see nothing 
wrong with that. I didn't walize that Professor Casa- 
grande would attract the fire that he apparently has. 
MR. GENEST: "I GdLdn*t realize | 
he would attract the attention he's got for the last 


hour. 





MR. SCOTT: Well, my concern, 
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Hardy,Williams 
1 Cross-Exam by Scott 
2 | Mr. Commissioner, derives from, of course, the testi- 
3 mony that my friend has elicited, that depending on 
4 the terminology used, this is a most conservative 
5 design or this is a design that assures the integrity 
6 | of the pipe, and my concern is to plumb the dimension 
7| of that margin, and I'd be happy to provide my friend 
8 with a copy of this article because I want to continue 
9 to refer to it. Perhaps I can go back, however, 
10 without a copy of it, to Dr. Morgenstern, and try and 
11 read him this sentence and he begins: | 
2 "When the range is large,"-- 
13 MR. GENEST: The range in 
14 What, Mr. Scott? 
15 MR. SCOTT: Well, I'm coming 
16 to that, and I think "the range" refers back to the 
17 éliement of uncertainty. 
18 When the range of un certainty ‘is large, we 
19 cannot usually express the results in terms 
20 of a numerical factor of safety. We then 
21 speak of a margin of safety which is based 
22 largely on experience and judgment." 
23 : WITNESS MORGENSTERN: The 
24 | factor of safety has a very special meaning to geo- 
25) technical engineers, it's a quantitative criterion 
26 | used in design,and the other term that you cite, 
27 "the measure of safety" or something like that. 
28 | Q Margin of safety. 
29 A Margin of safety, is not 
30 as precisely defined. It's just words that you're 

















ses | 4s ‘an soi 
. - re ant knees 
corre, 8 waa a = 


, SSrsdosoM, ibeetepoiliok, axel | 
feqoo? red aReproM , Audoasey ke 


amet lliw, yorsH 
#3002 yd mexi~eeor 


-j3ee9 eft ,setved To ,mortt eaviteb ,renoieetmmoS .2m 
no pribasqeb 3sdt ,betintie esd Bboeixt yo tedt+ -ynom 
svitevisetoo Jaom 6 ai eidt ,beeu ypolonitmas sit 
yvliitegiat oft esuvees 8ad nptesbh s at etdd to npiasb 
mo Ledenth eit dmulq oF af piacmes ym bas ,sqig sf3 76 
boolt? vr abivoxrg ot yqasd ed b'T base ,otpismn tsad?y to 
suatLtnes ot thaw I eavsved sloiiats. alfa to yqoo 6 Asiw 
,tavewod ,2zo8d op ass I eqerasd df OF astez of 
bos yts bas ,atetenepueM 1.10 of ,3i 326 yaoo s soodsiw 
tentped ef boas sonetnea atdat mid bast 
~~".9pusl et sposx ent osiw" 
ni ope ail :TRAWED . AM 
Sitoo2d. .sM tan 
pai th'L ~tleW <fTo248 .AM 
sit of Avéd exeis1 “apasi edi" Anid? 7 Bas «tens, oc 
«Viniesisony to jnsnele 
aw ,eptep it at” Yinissi5Q ny do sphbt st nedW 
amized mk stivees ed aaexqxee viisuean Jonnss 
rent of ,yteise to t0Ot°st Isoivettin 2 26 
beesd Bi doidw vitelse to alpism @ to Asse | 
" taenpiut bas soneiitsgxe co ylopiet 
Sil + AAaTeMateIOM asiur rw 
“pep of patnsenm [givege yiev s asd Yistse lo rotosi 
nokxes2i%D evites Linsup & e'ik ,enosaiprs Leoinioed 
atin Hoy tent mired sotto eit bos, npbeeb ab bese 
-tent sail paidzemes 10 "yistse to sivesam eit” 


yYiotae Io atpieM 9 





jon ef ,ytetse to, dipxsM A eyii > 


- 
sa'roy tent ebaow tept a'sT .berntieb yisetoesq a 
| bcs be 

a 


= 


ALLWEST REPORTING L.TD. 


ee Clark,Hollingshead,McRoberts, | 
Slusarchuk ,Morgenstern,Cooper 

















Hardy ,Williams 

Cross-Exam by Scott 
quoting. My own practice, I've been happy with using 
factors of safety even when the range of uncertainty 
is large, but the factor of safety adopted in design 
reflects that range, which is one of Casagrande's 
points. 

Q Well, let me put this 
general proposition to you, Dr. Morgenstern, for the 
panel at this momat. Anybody who disagrees can inter- 
vene, I presume. In this particular project, there 
will be the usual number of unknown or unidentified 
risks;ctiisn'’t: that: fain? 

A ith magn tcl tese: 


story about nuclear power plants, which have been the 


2930) 


| 





subject of great concern. I asked a colleague who has. 


worked a grat deal on these things if he's absolutely 
Sure that they're safe, and whether he's happy about 
design; he has said that he's absolutely delighted 


with everything they've thought about, but he's 


terrified about the things they haven't thought about. 


In that sense, there may be unknown things we don't 


know about. 


Q Adasenight.) J: take ait 
that the prospect for unknown things increases with 
the novelty of the project. 

A It increases with 
scale, which is a factor which we might bear in mind 
with this» project jcdtis ta, big pipeline. Certainly it 
generates new problems. 


Q Yes. tlvtake: it,<that 


| 
| 


| 
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Slusarchuk ,Morgenstern,Cooper 
Hardy ,Williams 
Cross-Exam by Scott 


what you're saying is the size of the pipeline-- not 


48 inches, but the length from top to bottom -- 


A And 48 inches. 

Q -- and 48 inches -- 

A Pressure’. 

Q -- generates unknown 
risks. 

A Generates new concerns, 


design problems that have been identified. 





Q Yes, and also raises the 


prospect that there are others that may not have been 


identified. is that faaxr? 

A There are possible 
unknowns. 

Q Yes. . 





And i “take it that the 


possibility of unknowns increases when the project 


technique. 


| 
| 
has novel features, not only in dimensions but in 

A Yes, generally. 

Q And wouldn't you agree 
with me, speaking generally therefore, that the number 
of unknown risks is probably greater in this kind of 
project than on a project which -- for which there are 
Many precise precedents? 

A Except if this certainly | 


were 2 proposal to do this pipeline like we've 


done pipelines in Southern Canada, without studies, 





that would unquestionably be true; but you must 
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remember that there have been something like 70-80 
large numbers of millions of dollars invested in 
research and study to eliminate those risks, and that's 
our position here. 

Q Well now I propose -- 
aiid sperhapsi if will end sthe,day —- to ask each, of .the 


panelists if in his design solution in his area of 


expertise, he has consciously calculated any risks in 





terms of the integrity of the pipeline, or if it's 


within his expertise, the integrity of the environment? 
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What does the team of McRoberts and Morgenstern say 
with respect to that? 
WITNESS MORGENSTERN: If I 
Might go first, I repeat that all of the design 


Criteria that I have recommended and have seen adopted 


and reviewed with my colleagues are directed towards 





ensuring the integrity of the pipe, and also satisfying 
an economic environment. 

Q Have you taken any 
Calculated risks in your design solution? 

A inthe sense Of 
Casagrande, no, we really haven't, because let's say 


with regard to the integrity of the pipe, let me 
Single on that. That as a calculated risk in the sense 


| 
| 


that you contemplate a failure might occur and then you 


have a scheme to come in and fix it up, and that's part 





Otethe design at the outset. It“s gust not within 
economic or engineering or client terms of reference, 
it"s precluded from our considerations. On the other 
hand, there are calculated risks or I anticipate seeing 
calculated risks being taken with regard to the odd 
landslide which would not intrude environmentally, and 
not intrude on the integrity of the pipe. I think this 
is an important distinction to bear in mind. 

Q Well, I am not sure how 


we end up then on my question. I take it that you have 





taken no calculated risk -- 
A No important ones. 


Q -- no -- well what's the 
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Measure of your importance, the integrity of the pipe | 
or the environment? 
A The integrity of the pipe 


and areas of environmental sensitivity. or areas that 


would be difficult to fix in case -- to go back to 
slides -- in case a slide took place. 
Q APerrighty so would at 





be fair to say for you, Dr. Morgenstern, that you 
have taken no calculated risks in your design solu- 
tions except in cases where remedial remedies are 
economically feasible? 

A No, and environmentally, 
ithas to be an area that you can get at with some 
ease. 

Q AbLieright,- is tha the 


only qualification you make? 





A Yess 

Q Dr. McRoberts, do you 
agree with that? 

WITNESS McROBERTS: Yes, I 
would say that as far as the integrity of the pipeline 


would be 
ts concerned, the designs that we proposed / suitably 
| 





conservative . There are some areas in regards to 

environmentad designs that the factor of safety we migh 

choose to use would differ, for example if I talk to 

one of the fish biologists about stream crossings and 

he indicated to me that that stream down there was 
bream 


a very important/stream and he didn't want any silt 


in it, I would tend to take the point of view on a 





area 
£2 24¢0 milion, *#asiD he 
16G0 a6 





7CLIW oe 
Mic CT. ; 
43an8 “cd tse OD 


1/q ani 26 ytiyoaent elt ,snnestxroqm tu6y to. szvesem 
Sinsmnoxivas silt 10 


ia To elteoadnis si? a 
1G #4946 30 Vo ividtentee Tetjnemaorivae to Saeze ns 
Head. ay I= 2880 ai “ii of tivolRaib ed Blyow 


esely adoot ehile & eBsh Aive= gebiie 


Bi Wo é ~ ipt 2 { ies ¢, 4 
voy sed etanepromM .30 quey tol vee. Od) Zik2 ad 
mlesh voy NL elely betelpotes on nets? saved 


csibones lelbemet. stedw sse6o mi j3qsoke enois 
Tsidtess? yileoimenosa 

vue bos on &, 

is dw YA gop néa voy teds pexs ae od oF esas 


238269 


iavam soy soidéotitisup yine 


Boy # 

bed0HaM us 0 
{26d dtiw serps 

Bo’ sO (aORoM seawriw 
Hgts O03 99 yosIpecni etd 28 tat es ted yee bintew 
4 i "3 bSPoqo1g sw jedt aapliesb alt .bamteonos et 
-SOS% ni §ES 7S alos e326 ered? , Svisavisenaco 
16¢ 76 sO3983 aft Jedd ampiseb Biasmdotivas 
iss 3 tf ofamexe 109% ,2st2ib biuow seb of efoons 
io EPLtleAoto poems tuods atsipoloid dattuuenis 36 Bao 
AGW stant qwoh magtte jai¢ geet eories betes itn: et 


maord . 
i252 VhA Jdsw -'ohtb of Bas mesite\ingtiogmt yey os 


fP 10 Wai¥ ic Jniog adv otea OF Bred bivow 1 wt aby) 
a 7 
.@ 


, 
PN - 





2935 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 


fon) 














Clark ,Hollingshead,McRoberts, 
Slusarchuk ,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Scott 

judgment basis the factor of safety that I'd want to 
use would be slightly higher than the factor of safety 
that I'd want to use in exactly the same terrain type, 
in exactly the same conditions that had no impact on 
fish. There may be a bit of silt come down, but if 


there was no impact on the pipeline and it was fixable, 


andiiI flththat it wascofixable*then I: would feel that 





Ticouldytakeo<== ifpyounwant!to~usevthe term=- a 
slightly different calculated risk. I wouldn't see it 
as a calculated risk, I'd be more inclined to, as Dr. 
Morgenstern mentioned initially, to follow what might 
be called the observation method rather than the cal- | 
If one can | 
¢utatedtrisk methodpe/7 make a distinction; but I 
would understand how a landslide would develop. If it | 
didn't affect the integrity of the pipe,*+ then my 


next level of concern is impact to the environment. 


I suppose the final level of concern might be implica- 





tions on your gas bill. I would not feel that it 





would be my professional responsibility to advocate 
designs that were grossly over-conservative. That would 
serve no purpose. 0 I'm not 
sure that you clarified for my mind how you stand 
then. Do I understand you to say that there are no 
calculated risks in design solutions that affect the 
integrity of the pipe? 

A Ledomkt think that °1f we 


had to come up with designs right now that we would 





-- there would be areas that we thought -- excuse me, 


I'll start again. If we had to come up with designs 
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at this period in time that we could design against 
failure of the pipe; that's my position. I think in 
some cases we would assess the environmental -- excuse 
me, the environmental impact on a more incremental 
basis. Perhaps a failure may occur along the right-of+ 
way after an exceedingly heavy rainstorm but there | 


would be hundreds of other ones occurring in the 





vicinity of our pipeline right-of-way. It would be 
over-conservative to design against that type of 
consideration. 

0 Well, are you being 
over-conservative with respect to design for the 
integrity of the pipe? 

A No, st don't think we re 
being over-conservative. I think we've been adequately 
conservative to ensure a safe system. 


Q All right, have you taken 





any calculated risks in your design solutions, of 
which you're aware that may have environmental 
impacts? 

A i don tethinkathatexd 
take calculated risks in that sense that I had to 
design at a given place. I would feel that the method 
of analysis that I would use was the correct one, in 
my judgment; I would select input parameters in the 
model that I was using to ensure that there was no 


| 


failure. 





Well, do I understand -- 


A Or I would take a ractoy 
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Clark,Hollingshead,McRoberts, 
Slusarchuk,Morgenstern,Cooper, 
Hardy ,Williams 

Cross-Exam by Scott 





of safety that was suitably adjusted, assuming a 
givenefact tithatek could tiix nie: 


Q But what do you mean you 





would take a factor of safety that was suitably 


adjusted? 


point, if one might have a situation where there might 
that might occur 
be potentially some slope movement/and at the same 


A Well, giving a case in | 
| 
| 

time we would also be building into our design observa 

tion techniques that we could monitor the system and 
find out if something was developing. Now if we left 
it alone we might be taking a calculated risk, we 
would do something about it to ensure that we could 
gain -- 

Q Well, do I understand 


you to say then, whatever risks you have taken are 





risks in areas that in your judgment present a suitabl 
arena for remedy? 

A Yes. 

Q All right. Now Dr. 
Hollingshead and Dr. Cooper, do you feel that there 
are any calculated risks inherent in any aspects of 
your design solutions? 

WITNESS HOLLINGSHEAD: I would 
say that inasmuch as we haven't produced any final 
designs yet, that we haven't taken any calculated 
risk. But I would say that we do recognize that there 
are areas which for instance, lateral migration, which 


can be monitored and in that sense there may be a 
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1 Cross-Exam by Scott 
2 design which would recognize that, and if time is 
3 available to come up with remedies before the pipe 
4 becomes exposed. 
5 Q Well, I'm not quite sure 
6 | that I understand what you've just said to me now. | 
i. A Well, in, the, final designs 
8 rs | 
2 Q Could I just interrupt 
10 you for a moment? You tell me that you haven't come 
oA. up with any designs, so the question shouldn't realy 
2 be put to you. I take it you have come up with what 
Le your colleage calls a design method -- 
14 A Methodology. 
sha) Q -- methodology, I was 
16 wondering how many "Os" there were. Is that corre ct? 
| A Yes. | 
18 Q Are there any paveutaced 
29 risks, any judgments as to calculation of risks that 
20 you made in selecting that design methodology? 
21 A The methodology allows 
22 for one to incorporate remedial measures at some 
23 time down the road where it may become necessary in 
24 order to protect the pipe. 
25 | Q Do I understand that to 
26, mean that insofar as the integrity of the pipe is 
27 concerned, any risk is one that can be remedied if the 
28 | risk occurs? 
29 A Thats fight. 
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1 


Q Is that true for you 
too, Dr. Cooper? 
WITNESS COOPER: Yeah, 
it's -- you speak of calculated risk, I speak of degree 


of conservatism. Do we mean the same thing? 





Q Well, I'm hesitant of 
that word again. 

A i think we do. 

Q It got me into trouble | 
With Dr. Hardy, | 

A I of coursefhink of it | 


degree of 
in terms of/conservatism and like Dr. Morgenstern . 


stated and like Dr. Hollingshead stated, the degree 
of conservatism would be somewhat less in areas where | 
we could remedy and control the situation; should a 
certain event develop such as the migration of a 


bank. 
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i 

2 Q Well now Dr. Slusarchuk, 

3 | - are there any calculated risks of which you've been 

4 | aware and made in the design solutions for which you 

5 are responsible? 

6 | WITNESS SLUSARCHUK: A_ Sir, 

7\ I have not made theconscious calculated risks as you 

8 | are discussing them this afternoon. Judgement is always 

9 involved. If judgement is a calculated risk, then I 
10 | guess that's part of it. | 
11} Q NG>+4- dont? think I | 
iW) contemplated judgement as being a calculated risk, 
13 | What I'm really saying to you, are there any cases 
14 where you have been concerned about the margin of 
15 | safety in terms of the integrity of the pipe? 
16 | A Siti.  vou,don Vt consider 
17 judgement as part of the calculated risk, then I have : 
18 not made any conscious calculated risks, or consciously 
io) taken any calculated risks. | 
20 Q Well, does that mean to | 
Pa say that you are not conscious from what you have seen. 
ne. or done that there is any risk in your area of : 
te) expertise that the integrity of the pipe will be lost? | 
24 That's a broad statement. 
25 A Well, I am telling you 
26. that I have not made any of those kinds of consciouse 
27 fiskeanalysis, or, I forget the term-you' were using=*” || 
28 | Q Well, let me put it this. 
29 way then. Is there any design solution within your 
30 area of expertise, which raises in your mind the prospect 

| 
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Slusarchuk, Morgenstern, Cooper 
Hardy, Williams 
Cross Examination by Scott 
The Commissioner 

that it may -not;iin some instances, resolve the problem? 


} 


And by the problem I mean, assure the integrity of the 
pipe? | 
A No, ‘sir with ‘our overall 
plan, I do not feel uncomfortable in saying that the 
integrity of the pipeline can be maintained through 


our designs. | 


MR. GENEST: Let's all take 
a calculated risk ard---- 

THE COMMISSIONER: Well, yes 
certainly. Could I just ask a question before we 
adjourn? Dr. Clark, you said a risk analysis study 


has been done? 





WITNESS CLARK: A That's my 


understanding. : 


Q Yes, well who would have | 


done that study? 


A That would have been 





commissioned by Canadian Arctic Gas, and I'm not certain 


as to who carried out that study. 


Q At any rate, it wasn't 
Northern Engineering? 

A Not to my knowledge. | 

Q Well, would that be in 


the nature of obtaining a second opinion? 


A I don't believe it would 


be. My understanding is that it was largely a statistical 





assessment of past performance. | 
i] 
{ 


MR. GENEST: It's my To ae 
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1 The Commissioner | 
2 || and we can put that one in the Horte bag, but my 
3 understanding sir, if it's of any assistance, is that 
4 it was a financial analysis, measuring the cost of 
5 twinning against the losses that could be expected 
é | in revenues if the pipe was interrupted for a period 
5 | wiere you couldn’t get at it on a major river seesenel 
8 And the parameters were mainly financial, it was looked 
9 at from an insurance underwriting point of view. 
10. Q Could I ask you a 
chil question Dr. Hardy? The, you said, that in respect 
12 of some projects there would be no risk factor that 
a would be entertained. I take it that you were thinking 
= of a project such as the construction of a large dam | 
is | above a city, something of that sort? Hid ne dhe Sears 
16 you, is that what you were saying? ; ! 
a7 WITNESS HARDY: A Well, I | 
18 was thinking at the other end of the spectrum, I think 
19 sir, at the time. It was a very small structure. You 
20 wouldn't be concerned with a risk at all. Of course 
a that is what Dr. Casagrande has said. He is concerned 
22 | with the problem that you have just posed. How 
2g conservative are you in your design approach for the 
24 | situation such as you're talking about with a dam 
Zor above a city. 
264 And he runs into this above 
an a heavily populated community. He has run into this : 
28 very frequently in his own experience on a world-wide | 
29 basis with dams. And this is a very important aspect, 
30 In the case of the pipeline | 
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l The Commissioner 
2 you see, the hazard to life doesn't approach that at ali. 
3 It scarcely exists almost with respect to that Sortsof | 
4 thing. And so the thing is that, my, difficulty with 
5 Mr. Scott is that he is asking me to admit to a design 
6 | procedure or a thinking in design that 2 have never 
4 done with any pipeline that I have ever been concerend | 
8.| with. And I can't recall any other type of project 
9 that I have been concerned with. 
10 I can honestly. say .to Mr. 
ll Scott though, that in this case with my original 
12 involvement, being asked by three different organizations 
ar} to give them advice on Arctic pipelines, that this 
14 being the one that it has boiled down to, and this | 
15 | may have been my greatestcontribution, that is, I 
16 realize that it was no longer, it would not be possible 
17 | to -- it was not a one man operation ee enaes from | 
18 a geotechnical point of view. 
19 And. realizing.all of, these | 
20 risks at that stage that Mr. Scott is talking about 
vil you see, the answer that I gave to my clients was tha 
22 you set up an organization and make the proper studie 
23 and spend the proper money and get other consultants. 
24 | And whether or not that was the right advice depends 
25 upon your final assessment of this panel and others 
26 | that will be made. | 
25 So, I can honestly say to 
28 Mr. Scott, that as far as this pipeline is concerned 
29 if we want to assess its' safety or its' competence | 





30 in terms of geotechnical factors, in my experience 
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1 
2 it's safer than any pipeline that I have been connecte 
5 with, because there's been many hundreds of times the 
4 amount of effort, hundreds of times the amount of 
5 effort per mile of any pipeline I know of, other than 
é | Aleyeska. 
> | MR. SCOTT: Mr. Commissioner, 
8 | I think then perhaps my abortive efforts have not 
9 failed, because the thing must be examined, in my 
10 respectful submission, in terms of placing responsibility. 
sige And now that that is carefully allocated, I would 
ae, propose to turn, and the responsibility is fully 
238 accepted in each case, I would propose tomorrow if | 
14 | you please to turn to some specific questions. | 
15 | Before doing that, and 
16 | following your observation about risk studies eet 
17 | Giare, Dr. Clark; -isn"t the dual’ river crossing | 
18 report of July, 1974 prepared by Northern Engineering, 
19 the risk study? That was the report that listed the 
20 incidence of failure and the potential remedies, 
a1 | including twinning and then recommended the appropriate 
22 remedy in view of the potential loss. Isn't that .a 
Pah) risk study? 


WITNESS CLARK: A _ There was 


a study of dual river crossings, and it attempted to 








put some perspective to the possibility of loss. I 


don't recall the details of it, but it was also 





primarily concerned with the location of dual crossings. 
29 Q Yes, but it analyzed the 


30 potential damage and hypothesized certain solutions 
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Clark, Hollingshead, McRoberts 
Slusarchuk, Morgenstern, Coope 


Hardy, Williams 
Cross Examination by Scott 


oe) ly tt 
A It made an estimate of 
the length of time ‘the’ pipeline would be out of seyvice, 


for a particular crossing. 


Q Well, is that the kind 
of document that you meant when you referred to risk 


studies? 


A No, I believe as Mr. 


Genest said, that risk analysis per se was more on a 





financial basis. 


Q sce. 

THE COMMISSIONER: Just one 
last thing before we adjourn. Dr. Hardy, something 
you said interested me, it has nothing to do with 
Dr. Casagrande's article. You said that you were 


looking, that is by you, I mean all of those connected 





with the engineering of this proposed pipeline, you 
within 

were looking at it / the context of the pipelines 

already constructed in the Northwest, and no doubt one 


of those you had in mind was the Pointed Mountain 


Line. 


WITNESS HARDY: A It wasn' 


built at the time I first started this, but -- 
Q You also said you were 
looking at it within the context of what was going on 


in Alaska, and I take it you meant the construction | 





of the Aleyeska Oil Line? 


A The Aleyeska, yes. 


Q Well, one of the things 
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l Cross Examination by Scott 
; The Commissioner 
ae that this Inquiry is supposed to do is to consider the 
¢) Material that is filed by Arctic Gas, assessing the 
4 suitability of your route for the gas pipeline for 
5 nearby routing of the oil pipeline in terms of the 
6 | assumption being that an oil pipeline would likely 
7| follow if a gas pipeline were built. In terms of the 
| engineering 
8 environmental, social and terrain/consequences of the 
9 other pipeline and the combined effect of the two 
10 | pipelines. 
eta And. at goes, on, in that vean. 
12] Are you saying that the Aleyeska Line has, at least 
13 | the construction of the Aleyeska Oil Line, will 
14 provide us with knowledge that will be of, provide 
15 | you with knowledge that will be of use to you in 
16 engineering this gas pipeline? Or has it ,already 
ayy. provided knowledge that has already been of use to you | 
18 in designing this gas pipeline? 
19 
20 | 
pal 
2 
23 
24 
25 
26 | 
27 
28 
26 
30 | 
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Hardy, Williams 


A Well, that second point 
is certainly true. Their studies, they did very 
exhaustive studies and they have been available to this 
group and other groups in Canada. On top of that there 
are consultants to the NES and CAGSOL group who are | 
also consultants to Aleyeska. There is Dr. Morgenstern, 
and Dr. Cooper, both are consultant to Aleyeska. | 

Now, despite the fact that | 
they are dealing with a hotline and an oilline, some of| 
these eventualities, sort of black holes on the 
horizon as the astronomers talk about them, that might 
occur in the Mackenzie Valley pipeline. They might 
occur on the Aleyeska line and if they did, completely | 
unanticipated events, they would be very useful to us. | 

And the general performance 
of what they run into is, could also be quite useful. 
There is not, there are some major differences you see 
between the oil line and the gas line, butthere are lots jof 
Similarities as well sir. 


THE COMMISSIONER: Well, Mr. 





Genest, I'm sure will receive a copy of Dr. Casagrandeg' 


article immediately. 


We'll adjourn until nine in 


eueamorning, buteMr. Scott, you might confer today,. or 


tomorrow with counsel and see whether they would be 
willing to sit one afternoon or one evening this week. 
I should like to do that if counsel don't object 


Vio@tently, to At. 





Well, we'll adjourn until 


9:00 A.M. then. 
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